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PREFACE. 



The ** Year-Book of Facts " has stood the test of time for 
abont forty years. It has, perhaps, then, earned the right to 
dispense with a Preface, and we would do without one did it not 
afford an excellent opportunity for laying hold of the friendly 
reader and saying, Come in, and sit down, and make yourself 
welcome. 

The arrangement of the work introduced last year has been 
adhered to ; but, these being no piping times of peace, we have 
thought it well to add a section on the Machinery of War. 

What could be done has been done to make the ** Year-Book " 
a satisfactory record of the progress made during the twelve 
months in eyery department of science. The time covered by 
the work is — ^following the new plan introduced last year — 
from the 15th October, 1876, to the 15th October, 1877. 

Warwick House, Salisbury Square, 
Ist December J 1877. 
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I.— THE HUMAN RACE. 



The Stunulants of Savages. — 
Miss A. W. Buckland, at the meeting 
at Plymouth of the British Associa- 
tion, read a paper entitled, ** Ethno- 
logical Hints afforded by the Stimu- 
lants of the Ancient and Modem 
Savages." The study of primitive 
agriculture, which formed the subject 
of the memoir read by the author 
before the Association last year, led 
naturally to that of the stimulants 
adopted by different races, because it 
was found that from a very early 
period in the history of mankind 
some sort of stimulant had been used 
almost universally. Among the lowest 
races this consists now, as in ages 
past, only of some leaf or root chewed 
for its strengthening and invigorating 
properties, such as the Pitberry, 
recently discovered m use among 
nations in Central Australia, and the 
cocoa leaf among the Indians of South 
America ; but no sooner did the 
nations advance to the agricultural 
stage than they began to make fer- 
mented drinks from the roots of 
grains cultivated for food. Hence the 
beer of E^ypt, which probably found 
its way with the wheat and barley of 
that land to the Swiss lake dwellings, 
and over a great part of Europe, 
having been evidently known in 
Greece and Rome at a very early 
period, whilst a similar liq[uor stiU 
formed the chief beverage of all 
AMcan nations, being now, as for- 
merly in Egypt, fermented by means 
of plants. In China and Japan rice 
was and is used to make wine or beer ; 
instead of wheat or barley or Ameri- 



can maize. The sour milk or 
** koumis" of the pastoral tribes of 
Central Asia, and the inead of the 
ancient Scandinavians, both reappear 
among the Kaffirs of South Africa. 
Palm wine was used wherever palms 
flourished, but wine of the juice of 
the grape, although known in very 
ancient times, seems to have been con- 
fined to the civilised races of West- 
em Asia and Egypt, extending later 
to Greece and Rome. The mmtitude 
of wines described by Pliny were, 
however, in almost all cases flavoured 
with herbs or garden plants for medi- 
cinal purposes. 

The conclusions to be drawn from 
the history of fermented beverages, 
as recorded by travellers, are that 
the earliest stimulants were simply, 
leaves and roots chosen by animsd 
instinct, chewed and found by experi- 
ence to produce exhilaration and 
strength. The art of distillation, 
though probably known early in the 
Christian era, is comparatively mod- 
em, and was certainly unknown to 
savage races until ** fire-water " was 
introduced, to their serious detriment, 
by Europeans. ^^ 

Who are the Zaparos P — A paper 
by Mr. Alfred Simpson, who had 
travelled through the land of the 
Zaparos in Ecuador, was read at the 
meeting at Plymouth of the British 
Association. It contained a descrip- 
tion of the manners and customs of this 
little-known Indian tribe. The rare 
capacity of the Zaparos as hunters, the 
success with which they can track 
game througL TJCoSsivsswa. l<Qrc«&\a^ SJaa 
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skill they display in the training of 
dogs, their dexterity as fishermen, 
their bravery in war, and their ex- 
traordinary love for bloodshed were 
noticed as distinguishing peculiarities 
of the race. In character they are 
veiy changeable, exhibiting every 
phase except servility and stinginess. 
Their matrimonial relations are 
somewhat loose and peculiar. Wives 
are frequently changed, being either 
stolen or discarded. Monogamy and 
polygamy alike prevail. Women are 
frequently run away with, but some- 
times a form of courtship is gone 
through. The suitor proceeds to the 
woods to hunt ; when he returns he 
lays his game at the feet of the 
woman he wishes to become his 
squaw. If she at once begins to 
cook the food, she signifies accept- 
ance of the lover ; but if she declines 
the task, another more amorous lady 
may undertake the work and secure 
the young huntsman as her husband. 
The Zaparos are expert woodsmen 
and hunters, marvellously acute in 
eye and ear, able to travel by night 
through woods in unknown parts of 
their country, and making their way 
scatheless among thorny underwood, 
though naked and bare-footed. In 
diet they are rather particular, and 
refuse to eat tapir or peccary, lest 
they should acqidre the heavy 
character of these animals, and thus 
lose their cat-like agility. When 
unprovoked they are very shy and 
harmless, but they resent any 
attempt at physical coercion, and are 
only to be managed by tact and good 
treatment. Unfortunately, they ex- 
hibit a marked satisfaction in the 
destruction of human life, and are 
not on the best of terms with the 
Napos, Jivaros, and other neigh- 
bouring Indians. They are extremely 
superstitious ; and their language is 
described as being remarkably un- 
pJeasant and difficult of pronunciation, 
AjTierican Boy a and Girls. — 
TJie State Board of Health of Massa- 
^^ use tts append to their eighth annual 



Report a statement as to the growth 
of children, embodying the results of 
a systematic measurement of the 
pupus in the public schools of Boston, 
undertaken by authority of the School 
Committee. The most important 
results of the investigation are thus 
stated : — 

"1. The growth of children takes 
place in such a way that, until the 
age of eleven or twelve years, boys 
are both taller and heavier than girls 
of the same age. At this period of 
life girls begin to grow very rapidly, 
and, for the next two or three years, 
surpass boys of the same age both in 
height and weight. Boys then ac- 
quire and retain a size superior to 
tnat of girls, who have now nearly 
completed their full growth. This 
statement is based upon observations 
on several different races and in 
various conditions of life. 

"2. Children of American-born 
parents are, in this community, taller 
and heavier than children of foreign- 
bom parents, a superiority which 
seems to depend jpartly on the greater 
average comfort in which such chil- 
dren live and grow up, and partly 
upon differences of race or stock. 

**3. Pupils of American parentage 
at the public Latin School, private 
Latin School, and Massachusetts In- 
stitute of Technology, are (apparently 
for similar reasons) superior in height 
and weight to the generality of boys 
of American parentage attending the 
public schools. 

" 4. Pupils of the same selected 
schools are also taller and heavier 
than English boys of the non-labouring 
classes attending public schools and 
universities, the superiority in weight 
being, as a rule, more marked than 
that in height. 

**6. The relation of weight to 
height in growing children is such 
that, at heights below fifty-eight 
inches, boys are heavier than girls in 
proportion to their stature. At 
heights above fifty-eight inches the 
reverse is tVie cas^." 
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American Gave and Glifi Dwel- 
lings. — There was added, in 1877, to 
the South Kensington Museum six 
models illustrating the clifif houses, 
cave dwellings, and lowland settle- 
ments met with through the district 
where the States of Utah, Colorado, 
Arizona, and New Mexico join. The 
district, which may he called that of 
the San Juan basin, was surveyed in 
1875, and in 1876 some attention 
was paid to the ruins of ancient dwel- 
lings that had been previously noticed. 
The area examined was 6,000 square 
miles. ** In the greater part of this 
region there is little moisture apart 
from the streams, and as a consequence 
vegetation is very sparse and the 
general aspect of the country is that of 
a semi-desert. Yet there is bountiful 
evidence that at one time it^upported 
a numerous population ; there is 
scarcely a square mile in the whole 
6,000 examined that would not fur- 
nish evidence of occupation by a race 
totally distinct from the nomadic 
savages who hold it now, and in 
every way superior to them." The 
ruins of the region are those of stone 
structures, but the remains are not so 
perfect as to show to what extent 
wood and adobe were used. 

The buildings have been grouped 
according to the position in which 
they are found — (1) lowland agricul- 
tural settlements ; (2) cave dwellings ; 
(3) cliff houses or fortresses. The 
first are generally found close to 
water, in fertile lands and without any 
means of defence. The second are 
built in excavations in the cliffs, which 
are shales of the Middle Cretaceous 
(so called). The third are houses 
perched up in the steep and, at first 
sight, inaccessible cliffs. It is sug- 
gested that the lowland settlements 
were the ordinary dwellings, while the 
cliff houses were used only in time of 
war, when women and cMldren were 
put there for safety while the braves 
went forth to do battle. No suggestion 
is offered as to the race that built 
these various dwellings. The only 



known traces of the people besides 
their dwelling are flmt and stone 
implements, tied bundles of sticks, 
fragments of matting, pottery, and 
pictures cut into the walls. A 
number of burial-places were noted, 
but of the graves examined few 
yielded further evidences of occupa- 
tion than small quantities of charcoal 
and bits of painted pottery. 

As regards the buildings, the par- 
allelogram and the circle are the 
predominant forms. A greater part 
of the ordinary structures are square 
or rectangular ; while attached to each 
group, and sometimes without indi- 
cations of contiguous buildings, are 
the circular ruins frequently resem- 
bling towers. These are the most 
pretentious stmctures, being often as 
much as 40ft. in diameter, and in 
many cases having double or triple 
walls. The centre of the enclosure is 
occupied with a circular depression 
or estufay probably "council-house*" 
The smaller single-walled towers, 
which are scattered at intervals along 
the river courses and canons, fre- 
quently in commanding situations, 
were probably watch or signal towers. 
The cave dwellings are made by dig- 
ging irregular cavities in the faces of 
bluffs and cliffs formed of friable rock, 
and then waUing up the front, leaving 
only a small doorway for entrance and 
an occasional small window at the side 
or top. The cliff houses conform in 
shape to the floor of the shelf or niche 
on which they are built. 

About the Bulgarians. — ^A paper 
was read by Dr. Beddoe on the Bul- 
garians, before the Anthropological 
Section of the British Association. 
The ancient Slavs, Dr. Beddoe said, 
were in the habit of eliminating or 
extirpating the people whose country 
they conquered. Intellectually, the 
Slav race lack steadiness ; physically, 
they are men of good ata.t\ix<i «xA> 
moderately ia\T ciQT£v^<iTi<ciT3L\\sKi^'C^^ 
BulgariaTis aie c\v3l\\,^ ^\SevL^'ViX \ ««sS^ 
Dr. Beddoei t^y^X.^^ wi\. "Oas^X. 'Owe? 
I weie Telated TO.\;Vi«t \.o \N:kfc ^x>»a^ ^^ 
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the Avars than to the Slavs. They 
conquered and settled in the lands 
soutn of the Danube, and gradually 
got welded with the Slavs tney sub- 
dued, accepting their language and 
receiving Christianity from Servian 
apostles. 

Heads of Hair. — Dr. Erasmus 
Wilson, after long investi^tion, esti- 
mates that each square inch of the 
surface of the human head contains 
744 hair follicles, and that, as many 
of these give passage to two hairs, the 
number of the latter on a square inch 
may be put down at about 1,066. 
The average superficial area of the 
head being about 120 square inches, 
we mav reckon that each adult human 
being has about 133,920 hairs on his 
head. Ladies may reflect with wonder 
that each of them whose tresses are 
more than a yard long, and whose head 
is at all near the average size, might, 
if the shining threads could be laid 
end to end, span with them the widest 
part of the United Kingdom. 

Births, Marriages, and Deaths. — 
A paper on Births, Deaths, and Mar- 
riages, and the Comparative Progress 
of Population in some of the principal 
countries of Europe, was read, in the 
early part of 1877, by Mr. Frederick 
Martin, before the Statistical Society. 
Mr. Martin gave the birth, death, 
and marriage rates of nine countries, 
divided into three groups, the first 
comprising England, France, and 
PiTissia ; the second, Austria, Italy, 
and Spain ; and the third Denmarfe, 
the Netherlands, and Sweden. For 
all these States, except two, Italy and 
Spain, the calculation of averages per 
1,000 of population spreads over 
twenty-two years ; while for Italy 
it comprises twelve, and for Spain 
ten years. Mr. Martin showed the 
striking differences that exist between 
the nine countries in the average rates 
of births, deaths, and marriages. 
W2ii]e in England and Wales the 
average annual birth-rate per 1,000 of 
^depopulation was as high as 89 '9 in 
t^e twenty.two years from 1853 to 



1874, in France it was, duiiug the 
same period, as low as 26*1, Fmnce 
standing, as regards births, far below 
any other country. The death-rate, 
again, varied enormously in the dif- 
ferent States : while it was as low as 
20*2 per 1,000 of the population in 
Denmark, it was as high as 32* 2 in 
Austria ; England filling a place only 
less favourable than Denmark and 
Sweden, the average rate having been 
22*2 per 1,000 during the period. 
The marriage rate, as may be ex- 
pected, is subject to great fluctuations, 
springing from trade prosperity or 
stagnation, and good or oad narvests. 
The average annual maniage rate 
during the twenty-two years was 
highest in Prussia, namely 17*3 per 
1,000 of the population, and lowest in 
Sweden, 14*1 per 1,000. 

Among the tables given by Mr. 
Martin, perhaps the most suggestive 
was one giving the surplus of the 
average annual birth-rate over the 
death-rate, denoting the increase of 
population. It was 12*7 per 1,000 of 
the population in England and Wales ; 
11*6 in Sweden; 11*4 in Denmark; 
10' 7 in Prussia ; 9*0 in the Nether- 
lands ; 7*7 in Austria ; 7*5 in Spain ; 
6*9 in Italy ; and 1*9 per thousand in 
Fralice. It will be seen that England 
was the qiost progressive, and France 
the least, of ail the nine countries, the 
population in that countiy being al- 
most stagnant. Mr. Martin thinks 
** France is the riddle of Europe." 

A Society for Mutual Dissec- 
tion. — A new society, called the 
*^ Society d'Autopsie Mutuelle," was 
started in Paris m the close of 1876, 
the members of which are by mutual 
agreement, and by wiQ and testament 
in due form, to leave their bodies, 
after death, at the disposal of the 
society for dissection, with the view 
of promoting pathological and phy- 
siological science. The body may be 
disposed of as the society may think 
fit ; but the skull, with its contents, 
should be made over to the Anthropo- 
logical Society, ml\L ^^^ tvsw q1 \ta 
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verifying, if possible, any particular 
quality, talent, or propensity for 
whicli the testator may have been 
noted during life. The founders of 
the society are not over-sanguine of 
success, as they will have many ob- 
stacles to overcome, not the least of 
which are certain deeply-rooted pre- 
judices "which have their source in 
thoughtless sentimentality, which 
time and the example set by the 
society will help to eradicate." — 
British Medical Jov/mal. 

Brain, Jawbone, and Sex. — Few 
anthropolo^sts have studied the 
weight of the brain in its relation to 
sex, and still less is known about the 
lower jawbone in the same relation. 
M. Bertillon lately called attention to 
the latter point, and said he had 
distinguished the jaws of New Cale- 
donian females from those of males 
b^ the weight. M. Morselli has been 
giving attention to the subject, and 
has made exact measurements on 172 
crania of known sex. His principal 
conclusions are these : — 1. The 
cranium of man always weighs more 
than that of woman, the relation being 
about as 100 : 85*7. This sexued 
character acquires high importance 
when connected with cerebral capacity 
and the cerebro-spinal index. 2. 
The lower jaw also weighs more in 
man than in woman, and. in greater 
proportion than the cranium (100 : 
78 "5). This sexual divergence is the 
greatest and most constant of those 
now known to anthropologists. 3. 
The same difference exists between 
the two sexes of anthropomorphous 
apes. 4. The individu^ variations 
are more extensive in women than in 
men. 5. Taking into consideration 
the relation between the weight and 
the capacity of the cranium, it may 
be inferred that woman has a less 
development of osseous tissue. 6. In 
the ratio of the weights of the cranium 
and the lower maxUlaiy, we have a 
new zoological difference between man 
and the apes, the Istter always pre- 
aenti^gr a greater jaw relatively to 



the cranium than man. — English 
Mechdnic, 

The Dangers of Spiritualism. — 
It is a startling fact that over 10,000 
persons of unsound mind are con- 
fined in the lunatic asylums of the 
United States, driven mad from over- 
excitement caused by spiritualism. 
Many of the auditors of the so-called 
media consist chiefly of weak-minded, 
hysterical persons who would believe 
anything they were told. Hearing 
imaginary voices, the so-called ** auri- 
cular delirium," so common in mono- 
mania, is one of their prominent 
symptoms. Insanity from this cause 
is now very prevalent in England, 
and is increasing day by day : persons 
in whom the delusion in spiritual 
belief has for a time been dormant 
are now becoming the victims of an 
exaggerated form of mental unsound- 
ness, only attributable to the revival- 
ism of a belief which has sprung up 
with fresh ardour, and is, alas ! 
adding new victims to its community. 
Fanaticism and religious epidemics 
were formerly very prevalent in Eng- 
land, and a well-organised variety of 
mental epidemic termed demonomania 
existed to a large extent many years 
ago, but has died a natural death, the 
originators and upholders of its 
doctrines having passed off the scene, 
and the excitement having abated, 
but only to be followed by a new 
variety of insanity, termed ** spiritual- 
mania." The upholders of this form 
of fanaticism have indeed much to 
answer for. It is certainly a sufficient 
curse for a person to become insane 
from a circumstance which has a 
reality in existence, but it is a sad 
sight to see fellow-creatures absolutely 
driven mad from a belief in a form of 
mental excitement founded on a 
supposed creed which has no basis or 
foundation, and which admits of no 
analysis or investi^^lvsti, lort '^'^ 
media love tYie ^aiViife^\i^^»xiSfc'^'»^ 
deeds are evW. — Dr. !«• ^' ■FQTV>ea 
WinsUym, ;_ .^ 
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Some interesting statistics with re- 
ference to suicides in European 
Russia have recently been published in 
the Rtbssische Bemie, In the period 
1870-4 it appears there were 8,613 
suicides, of wnich 6,875 were by men, 
and 1,738 by women ; this gives an 
annual average for the five years of 
1,723 persons. Though this is a 
pretty large number, yet, when com- 
pared with the population, it is far 
short of the proportion of suicides in 
"Western Europe. In Prussia there is 
one suicide to every 7, 117 inhabitants, 
in Bavaria to every 10,880, in Eng- 
land to 11,627, whereas in Russia the 
proportion is one to 37,165. There 
was no marked variation in the 
numbers of suicides during the five 
years ; and four-fifths were by men, 
one-fifth by women. There were 
more suicides by women in the 
country than in towns. The greatest 
number of suicides was in those 
Grovemments which are most densely 
populated, and include the commer- 
cial and industrial centres ; in only 
one Government were the suicides 
more numerous among country people 
than in the towns. From what data 
were obtained as to the mode of 
suicide it appears that of 100 suicides, 
73*8 were by hanging, 7*2 by poison- 
ing or drowning, 6*2 by shooting or 
cutting the throat. Other modes 
were only exceptional. 

The Colour of Human Hair. — 
A paper was read at the meeting of 
the British Association, being a pro- 
visional account of the experiments of 
the author, Mr. H. C. Sorby, F.R.S., 
with reference to the colouring matter 
in human hair. He had been able to 
separate several well-marked, dif- 
ferently coloured substances, and the 
chief of these were a black pigment 
and a red-brown substance, which, 
when oxidised, passed into a yellow 
colouring matter. The very red human 
hair contained a small quantity of a 
pink-red substance, yet by far the 
greater jaamber of different tints of 
numan hair might be explained by 



supposing that it contained a vary- 
ing amount of a mixture of the 
above-named three substances. Pro- 
fessor Rolleston opened an interesting 
discussion by asking how these re- 
searches might bear upon the popular 
belief that hair — ^like that ojf Marie 
Antoinette — might turn crey in a 
single night from mental anguish. 
The colour coxQd scarcely be taken 
out of hair by a strong reagent, and 
what likelihood, therefore, that such 
a story was true ? Mr. Sorby, in the 
course of his reply, said so far as his ex- 
perience went he did not think it pos- 
sible that hair could change in colour 
in- one night. Colonel Lane Fox, in 
explanation of the phenomenon, sug- 
gested that as hair generally became 
grey underneath first, after a night of 
anguish the hair would be dishevelled, 
and so the white hairs would come to 
the front. 

Why are we Right-handed? — 
Investigations which have been re- 
cently conducted by a French physi- 
cian. Dr. Fleury, of Bordeaux, have 
adduced facts showing that our na- 
tural impulse to use the members 
on the right side of the body is 
traceable to probably physiological 
causes. Dr. Fleury, after examining 
an immense number of human brains, 
asserts that the left anterior lobe is a 
little larger than the right one. Again, 
he shows that, by examining a large 
number of people, there is an unequal 
supply of blood to the two sides of the 
body. The brachiocephalic trunk, 
which only exists on the right of the 
arch of the aorta, produces, by a dif- 
ference in termination, an inequality 
in the waves of red blood which travel 
from right to left. Moreover, the 
diameters of the subclavian arteries 
on each side are different, that on the 
riffht being noticeably larger. The 
left lobe of the brain, therefore, being 
more richly hsematosed than the right, 
becomes stronger ; and as, by the in- 
tersection of the nervous fibre, it 
commands the right side of the body, 
it is obvious that that side will be 



THE HUMAN RACE. 



more readily controlled. This fur- 
nishes one reason for the natural 
preference for the right hand, and 
another is found in the increased 
supply of blood from the subclavian 
artery. The augmentation of blood 
we have already seen suggested ; but 
the reason for it is here ascribed to 
the relative size of the artery, and not 
to any directness of path from the 
heart. Dr. Fleury has carried his in- 
vestigations through the whole series 
of mammalia ; and he finds that the 
right-handed peculiarities exist in aU 
that have arteries arranged similar to 
those of man. At the same time, 
such animals, notably the chim- 
panzee, the seal, and the beaver, are 
the most adroit and intelligent. 

The Origin of Species. — ^A sin- 
gular tradition of the origin of species 
is current among the trn)e of North 
American Indians known as Nez Per- 
c^. Thousands of years ago, says the 
legend, an enormous animal, the Ills- 
wau-tsih, lived in the present country 
of the Nez Percys, and, like the dra- 
gons of fable, devoured every creature 
which came in its way, swallowing 
even bears and wolves. The coyote, or 
"Little Wolf," however, was noted 
for his cunning, and was implored by 
the other animals to deliver the coun- 
try from the monster. Accordingly, 
"Little Wolf" set off, having two 
ropes of wild hemp round his body, and 
after some days espied his foe. Tying 
one end of the rope to two large trees, 
he encountered lUs-wau-tsih, who 
i^edily swallowed "Little Wolf," 
breaking the ropes. In his inside, 
"Little Wolf" found a number of 
Mends, who had been bolted whole, 
and, cutting a piece of fat from the 
beast's heart, he rubbed their wounds 
and healed them, and so injured the 
monster in a vital part that he speedily 
died. Freed from their prison, "Little 
Wolf" and his companions cut up the 
beast, and the different creatures 
scattered the bones in various parts of 
the country, from which sprang up 
fteah animals. "Little Wolf" dipped 



his paws in the blood, and shook them 
over the ground, and from this arose 
the tribe of the Nez Perces, who made 
the hero their chief. 

The Human Fossil Bac^s of 
Western Europe. — The address de- 
livered by Dr. P. Broca, as president 
of the Association Fran9aise, at the 
meeting held in the autumn of 1877, 
at Havre, was on "The Human Fossil 
Races of Western Europe." The 
following is its substance : — After a 
few introductory remarks on the very 
rapid extension of the Association 
from 800, at its first meeting at 
Bordeaux, to 2,234 at the present 
time, the president said : — That 
actual historical records, even after 
the discovery of Champollion in de- 
ciphering the Egyptian hieroglyphics, 
did not go back beyond 6, 000 to 7,000 
years. The researches of Cuvier into 
geology and into palaeontology showed 
the existence of lengthy geological 
epochs before the creation of man. 
The discovery in 1829 by Toumal, of 
Narbonne, of human fossil remains 
mixed up with those animals in 
quaternary strata, followed by other 
similar ones by Cristal and by Dr. 
Pitore also in the South of France, by 
Ami Bone in Austria, and particularly 
in 1833 by Schmerling, near Liege, 
first raised the question of a pre- 
historic man. But the one who 
worked most to establish this fact 
was Boucher de Berthes, whose 
labours from 1840 to 1858 were, how- 
ever, unable to convince sceptical 
men of science of this fact. Nor was 
it till the English geologists, Fal- 
coner, Prestwich, and Evans, them- 
selves made discoveries of flint imple- 
ments in excavations near Amiens 
that the conviction began to take 
root and to spread. Since 1869 it has 
spread with wonderful rapidity, and 
anthropology has now taken its place 
as a science. The human fossil 
remains in Western Europe, dis- 
covered so far, afford a division into 
two types by the foYrcL q1 ^sxjSl^ «si^ 
whence tloxee d^^a^AxisX. xa.^^^ ^'l ts^sssi 
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are distinguishable. Dolichocepha- 
lous is the term applied to that skull 
of excessive length in proportion to 
its breadth ; brachycephalous to those 
that are short and round. The pro- 
portion between the length and the 
breadth is, therefore, the distinguish- 
ing characteristic. Where this falls 
below 75 per cent, it applies to the 
first-named class, and when superior 
to 83 per cent. , to the latter ; while 
between the two they are often 
referred to an intermediate class 
termed mesaticephalous. 

Three distinct races, according to 
the types, are shown to have in- 
habited, in succession to one another, 
Europe during the quaternary epoch, 
distinguished by the name of the 
locali^ whence the distinctive re- 
mains were first found. By the names 
of Oanstadt near Stuttgart, of Cro- 
magnon in the Dordogne, and of 
Furfooz in Belgium, are the three 
races known. The Canstadt race 
belonged to the lengthened type of 
skull now to be seen only among the 
Australian aborigines and the Esqui- 
maux, and with flattened heads and 
receding foreheads ; they were men 
of moderate height, with but small 
intelligence, and very savage, and 
they possessed but very rude .imple- 
ments wherewith to wage war against 
the gigantic animals of that period. 
They appeared to have occupied a 
large portion of Central and Western 
Europe from the commencement to 
about the middle of the quaternary 
epoch, when they were succeeded, and 
probably exterminated, by the race of 
Cromagnon. These also had the 
lengthened form of skull, but differ- 
ing very much from their predecessors, 
having a high forehead and a head of 
large dimensions ; tall men, of con- 
siderable intelligence, with improved 
flint implements ; working in wood, 
in bone, and in ivory, and even 
Jeaving traces behind them of drawing 
and of sculpture. 

rr^^PV^ -^^^ ^PP^sra to have dwelt 
^^n/jrzn Western Europe, extending 



downwards into Italy, and north- 
wards into the British Isles. Its 
duration seems to have been co- 
terminous with that of the reindeer, 
upon which it mainly subsisted. Its 
disappearance was towards the end of 
the quaternary period, and it was 
succeeded by the race of Furfooz. 
These people, by their skull, belonged 
to the short, round form of head, 
somewhat like the present inhabit- 
ants ; their height was but small, 
and theif inteUiffence certainly not 
equal to that of their immediate pre- 
decessors. They have mostly been 
traced in Belgium and France. Be- 
tween their disappearance and the 
most remote histoncal records many 
races may also have existed ; but 
these three races just described seem 
to have been our predecessors during 
the quaternary geological epoch. 

The Gloomy Side of Hutu an 
Nature. — At the meeting of the 
British Association, Mr. Francis Gal- 
ton delivered the introductory ad- 
dress in the Anthropological Section. 
The following are the leading pas- 
sages : — 

** I propose to speak of the study 
of those groups of men who are suffi- 
ciently smiilar in their mental cha- 
racters, or in their physiognomy, or 
in both, to admit of classiiication, and 
especially desire to show that many 
methods exist of pursuing the in- 
quiry in a strictly scientific manner, 
although it has hitherto been too 
often conducted with extreme laxity. 
The types of the character of which 
I speak are such as those described 
by Theophrastus, La Bruy^re, and 
others, or such as may be read in 
ordinary literature, and are univer- 
sally recognised as being exceedingly 
true to nature. 

* * Before I describe the inquiry I sug- 
gest, and towards which 1 have already 
collected a few data, it is necessary 
that I should explain the meaning of 
a term in common use among astrono- 
mers — ^viz., 'peisoTval equation.* It 
is a "weU-knoYm. iwi\. ^SisiX. ^\^«t«ii\, 
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observers make different estimates of 
the exact moment of occurrence of 
any event There is a common astro- 
nomical observation in which the 
moment has to be recorded at which 
a star that is travelling athwart the 
field of view of a fixed telescope 
crosses the fine vertical wire by which 
that field of view is intersected. In 
making this observation, it is found 
that some observers are over-sanguine 
and anticipate the event, while others 
are sluggish and allow the event to 
pass bybefore they succeed in noting 
it. This is by no means the effect of 
inexperience or maladroitness, but it 
is a persistent characteristic of each 
individual, however practised in the 
art of making observations, or how- 
ever attentive he may be. The differ- 
ence between the time of a man's 
noting the event and that of its 
actual occurrence is called his per- 
sonal equation. It remains curiously 
constant in every case for successive 
years ; it is carefully ascertained for 
every assistant in every observatory ; 
it is published along with his obser- 
vations, and is applied to measure- 
ments made by foot-rule known to be 
too long or too short by some definite 
amount. Therefore, the magnitude 
of a man's personal equation indicates 
a very fundamental peculiarity of his 
constitution, and the inquiry I would 
suggest is to make a comparison of 
the age, height, weight, colour of 
hair and eyes, and temperament, so 
far as it may admit of definition, in 
each observer in the various observa- 
tories at home and abroad with the 
amount of his personal equation. We 
should thus learn how far the more 
obvious physical characteristics may 
be correlated with certain mental ones, 
and we should, perhaps, obtain a 
more precise scale of temperaments 
than we have at present. 

* * Having obtained drawings or pho- 
tos of several persons alike in most 
respects, but oifferent in minor de- 
tailed what sure method ia there of 
extnctingthe typical characteristics 



from them ? I may mention a plan 
which had occurred both to Mr. 
Herbert Spencer and myself, the 
principle of which is to superimpose 
optically the various drawings and to 
accept the aggregate result. Mr. 
Spencer suggested to me in conversa- 
tion that the drawings reduced to the 
same scale might be traced on sepa- 
rate pieces of transparent paper, and 
secured one upon the other, and then 
held between the eye and the light. 
I have attempted this with some suc- 
cess. My own idea was to throw 
faint images of the several portraits 
in succession upon the same sensitised 
photographic plate. I may add that 
it is perfectly easy to superimpose 
optically two portraits by means of a 
stereoscope, and that a person who is 
used to handle instruments will find 
a common double eye-glass fitted with 
stereoscopic lenses to be almost as 
effectual and far handier than the 
boxes sold in shops. It is needless to 
enlarge on the obvious fact that many 
persons have become convicts, who, 
u they had been afforded the average 
chances of doing well, woxQd have 
lived up to a fair standard of virtue. 
Neither need I enlarge on the other 
equally obvious fact, that a very large 
number of men escape criminal punish- 
ment who in reality deserve it quite 
as much as an avera^ convict. 

''Making every aUowance for these 
two elements of uncertainty, no rea- 
sonable man can entertain a doubt 
that the convict class includes a lar^e 
proportion of consummate scoimdrefi, 
and that we are entitled to expect to 
find in any large body of convicts a 
prevalence of the truly criminal cha- 
racteristics, whatever these may be. 
Criminality, though not very various 
in its development, is extremely com- 
plex in its origin ; nevertheless, cer- 
tain general conclusions are arrived 
at by the best writers on the a\ib\{i.Qi\.^ 
among "wlioml'vwiX'^ ^^'!^»ca^ -ws^ 

ProfeaaoT Deamae. 

"Tlie ideal cT\mm«\\M4a>0fisfc'i\s^cvv.- 
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is almost a deficit, his instincts are 
yidoas, and his power of self-control 
is very w^ak. As a consequence of 
all this he usually detests continuous 
labour — ^this statement applies to the 
criminal classes generally — the special 
conditions that determine the descrip- 
tion of crime being the character of 
the instincts, and the fact of the 
absence of self-control being due to 
ungovernable temper, or to passion, 
or to mere imbecihty. The deficiency 
of conscience in criminals, as shown 
by the absence of genuine remorse for 
their guilt, appears to astonish all 
who first become familiar with the 
details of prison life. Scenes of 
heartrending despair are hardly ever 
witnessed among prisoners. Their 
sleep is broken by no uneasy dreams ; 
on tiie contrary, it is easy and sound ; 
they have also excellent appetites. 
But hypocrisy is a very common vice, 
and aU my information agrees in one 
particular as to the utter untruthful- 
ness of criminals, however plausible 
their statements may appear to be. 
The subject of vicious instincts is a 
very large one. We must guard our- 
selves against looking upon them as 
perversions, inasmuch as they may be 
strictly in accordance with the healthy 
nattu'e of the man, and being trans- 
missible by inheritance, may become 
the normal characteristics of a healthy 
race, just as the sheep-dog, the re- 
triever, the pointer, and the buU-dog 
have their several instincts. 

"There can be no greater popular 
error than the supposition that 
natural instinct is a perfectly trust- 
worthy guide, for there are striking 
contradictions to such an opinion, in 
individuals and in every description 
of animal. AU that we are entitled 
to say is that the prevalent instincts 
of each race are trustworthy, not 
those of every individual. A man 
w2io 23 counted as an atrocious cri- 
mi'nal by society, and is punished as 
szicA by the law, may, nevertheless, 
imrre acted in strict accordance with 
^* ^^^cts. The ideal criminal is 



deficient in qualities that oppose his 
vicious instincts. He has neither the 
natural regard for others which lies 
at the base of conscience, nor has he 
sufficient self-control to enable him 
to consider his own selfish interests in 
the long run. He cannot be pre- 
served Irom criminal misadventure, 
either by altruistic or by intelligently 
egotistic sentiments. 

** It becomes an interesting ques- 
tion to know how far these peculiari- 
ties may be correUted with physical 
characteristics and features. Through 
the cordial and ready assistance of 
Sir Edmund Du Cane, the Surveyor- 
General of Prisons, who has himself 
contributed a valuable memoir to the 
Social Science Congress on the sub- 
ject, I was enabled to examine the 
many thousand photographs of crimi- 
nals that are preserved for purposes 
of identification at the Home Office, 
to visit prisons and confer with the 
authorities, and, lastly, to procure for 
my own private statistical inquiries a 
large number of copies of photographs 
of neinous criminals. I may as well 
state that I begged that the photo- 
graphs should be furnished me with- 
out any names attached to them, but 
simply classified in three groups ac- 
cording to the nature of ttie crime. 
The mrst group included murder, 
manslaughter, and burglary ; the 
second group included felony and 
forgery ; and the third group referred 
to sexual crimes. The photographs 
were of criminals who had been sen- 
tenced to long terms of penal servi- 
tude. By famiUarising myself with 
the collection and contmually sorting 
the photographs in tentative ways, 
certam natural classes began to ap- 
pear, some of which are exceed- 
ingly well marked. It was also very 
evident that the three groups of cri- 
minals contributed in very different 
proportions to the diflferent physio- 
gnomic classes. 

*' I "have th.\is far spoken of the okB.- 
ractexaiidp\i"ysiogiioni7 oW^-TrvsctVa*! 
varieties of men. tVift Mi>i)Mo^<^Q»^\. 



THE HUMAN RACE. 



11 



has next to consider the life history 
of ^088 varieties, and especially their 
tendency to peipetaate themselves, 
whether to displace other varieties 
and to spread, or else to die out. In 
iUostration of this, I will proceed 
with what appears to be the history 
of the criminal class. Its hereditary 
peipetuation is a question that de- 
serves more carefdl investigation than 
it has received, but it is on many 
accounts more difficult to grapple 
with than it may at first si^ht appear 
to be. The vagrant habits of the 
criminal classes, their illegitimate 
unions, and extreme untruthfulness 
are among the difficulties. It is, how- 
ever, easy to show that the criminal 
nature tends to be inherited, while, 
on the other hand, it is impossible 
that women who spend a large por- 
tion of the best years of their life in 
prison can contribute many children 
to the population. The true state of 
the case appears to be that the crimi- 
nal population receives steady acces- 
sions from classes who, without 
having strongly marked criminal na- 
tures, do, nevertheless, belong to a 
type of humanity that is exceedingly 
ill suited to play a respectable part in 
our modem civilisation, though well 
suited to flourish under half-savage 
conditions, being naturally both 
healthy and prolmc. These persons 
are apt to go to the bad ; their 
daughters consort with criminals and 
become the parents of criminals. 

* * An extraordinary example of this is 
given by the history of the infamous 
Jukes family in America, whose pedi- 
gree has been made out with extra- 
ordinary care during no less than 
seven generations, and is the subject 
of an elaborate memoir printed in the 
31st Annual Report of the Prison As- 
sociation of New York, 1876. It 
includes no less than 540 individuals 
of the Jukes blood, among whom the 
number of persons who degraded into 
criminality, pauperism, or disease, is 
jMgbtfal to contemplate. It ia diffi- 
ctm to smmnarise the results in a few 



plain figures, but I will state those 
respecting the fifth generation through 
the eldest of the nve prolific dau^- 
ters of the man who is the common 
ancestor of the race. The total num- 
ber of these was 128, of whom 88 
came through an illegitimate grand- 
daughter and 85 through legitimate 
grandchildren. Out of the 88, 1^ 
have been in gaol, six of them for 
heinous offences, one of these having 
been committed no less than nine 
times ; 11 others were paupers or led 
openly disreputable lives ; four were 
notoriously intemperate ; the history 
of three had not been traced ; and 
only four were known to have done 
well. The great majority of the 
women consorted with criminals. As 
to the 86 legitimate descendants, they 
were less flagrantly bad, for only five 
of them had been in gaol, and only 
13 others had been paupers. Now, 
the ancestor of all this mischief, who 
was bom about the year 1730, is de- 
scribed as having been a hunter and 
fisher ; a jolly, companionable man, 
averse to -steady labour, working 
hard and idHn^ by turns, and who 
had numerous illegitimate children, 
whose issue has not been traced. He 
was, in fact, a somewhat good speci- 
men of a half-savage, without any 
seriously criminal instincts. The 
girls were apparently attractive, mar- 
rying early and sometimes not badly, 
but the gipsy-like character of the 
race was unsuited to success in a civi- 
lised country. So the descendants 
went to the bad, and the hereditary 
moral weaknesses they may have had 
rose to the surface and worked their 
mischief without a check. Cohabiting 
with criminals, and being extremely 
prolific, the result was the jproduction 
of a stock exceeding 500 in number 
of a prevalent criminal type. Through 
disease and intemperance the breed is 
now rapidly diminishing. The iniwcA. 
mortality laas oi \aXjfe Xiwsv V'src^^^'^ 
among t\iem, %A. iQt\xaL^\^ "^^ 
women oi t\vft ^xe-^iafc ^cii«Si\aJC^^^s«'» 
usually "but te^ c\s2\^«^^ «ass.\si3ss 



12 



THE YEAR-BOOK OF FACTS. 



of them are altogether childless. This 
is not the place to eo further into 
details. I nave alluded to the Jukes 
family in order to show what ex- 
tremely important topics lie open to 
inquiry in a single branch of anthro- 
pological research, and to stimulate 
others to follow it out. There can be 
no more interesting subject to us 
than the quality of the stock of our 
countrymen and of the human race 
generally, and there can be no more 
worthy mquiry than that which leads 
to an explanation of the conditions 
under which it deteriorates or im- 
proves." 

The Nez Pero6s Indians. — The 
Nez Perc^ Indians, who are now 
giving a good deal of trouble to the 
United States Government, belong to 
the family of the Sahaptins, whose 
habitat is on both sides of the middle 
and lower Columbia River and its 
tributaries. Their reservation in 
north-western Idaho has given for 
several years past a census of 1,400, 
but a Isu^ge number have refused to 
live on the reservation or conform to 
treaties made. Their name, it ap- 
pears, is a misnomer, the habit of 
piercing the nose to receive a white 
shell having existed only among two 
other and less important branches of 
the same family. According to the 
Naiion, the Nez Percys, whue fierce 
and hau^ht^, are honest, just, and 
often charitable. Though their 
manner is often cold and reserved, 
they are eminently civil, and on occa- 
sion^ become social and even gay. 
Quick of temper and prone to resent 
any apparent fraud or injustice even 
more than a wanton injury, they are 



easily appeased, and in general more 
nearly approach the " noble savage '* 
of romance than any of the aborigmes 
known to the present generation of 
Americans. They are well and 
strongly built, of a dark copper 
colour. The compression of the fore- 
head produced in infancy, almost en- 
tirely disappears in adults. The 
portion of the tribe settled along the 
Clearwater and Lapwai rivers and 
their tributaries, and the Eamia, 
has of late been fairly successful in 
self-maintenance by farming and 
stock-raising. The "non-treaties" 
roam on tne Clearwater and its 
branches, and on the Snake about its 
forks, the "Wallowa valley, however, 
being their favourite pasture ground. 
They organize great hunting expedi- 
tions once or twice every year, and as 
the buffalo is not now found west of 
the Rocky Mountains, are forced to 
cross the Bitter Root range to the 
plains between the Yellowstone and 
Missouri rivers, and so come in col- 
lision with several tribes of their 
hereditary foes. Regular fishing en- 
campments are also formed between 
June and September on their home 
rivers ; and the salmon, with the 
jerked buffalo meat, and a number of 
esculent roots, are laid up for their 
lon^ winters. Stock is their main 
pride and wealth, however, and the 
herds of the independent bands are 
of a highly patriarchal character. 
Individuals not unfrequently own 
from one to three thousand horses. 
The labour connected with these 
partly devolves on a class of slaves, 
who are prisoners of war, and their 
descendants. 
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T7p in the Morning Early. — A 
French ornithologist has taken the 
trouble to find out at what hour during 
the summer the commonest small 
birds wake up and begin to sing. The 
result of his inquiry shows that the 
earliest riser of all is the greenfinch, 
who probably images that he may 
make up for the thinness of his voice 
and the monotony of his strains >by 
being first in the field. At any rate, 
he tunes up and gets to work at his 
feeble piping at about half-past one 
A.M., some hours before the more 
robust and melodious species of finches 
are ready for work. The second to 
put in an appearance is the blackcap, 
who is to be neard at half-past two or 
thereabouts ; and half-an-hour later 
the quail makes his first attempt at a 
musical performance. It is nearly four 
o'clock, and the sun is well above the 
horizon, before the first real songster 
appears in the person of the blackbird. 
The vigorous notes of this performer 
are to be heard about half-an-hour 
before those of the thrush ; and the 
chirp of the robin is about the same 
length of time before that of the wren. 
Finally, the house-sparrow and the 
tomtit occupy the last place on the 
Hst. Hitherto, early risers have 
always been exhorted to take the lark 
as their example, but the lark is shown 
to be comparatively a sluggard. He 
can never be heard, like me green- 
finch, actually before the break of 
day; and, except on a very sunny 
morning, it does not appear that 
he ** rises," in any sense of the word, 
until long after chaffinches, linnets, 
and a number of the hedgerow birds 
have been up and about. — Pall Mall 
OazeUe, 



A Remarkable Friendship. — ^A 
remarkable friendship between a cat 
and a hen is reported by a correspond- 
ent of the Live Stock Journal and 
Fanciers* OazeUe. The hen in the 
summer of 1876, was sitting on seven 
eggs, and when she moved in search 
offood the cat would take her place 
on the eggs. When the hen came 
back, puss would sit close by and 
scare away the rats and mice, while 
when the brood was hatched the cat 
kept .guard over the chicks in their 
mother's absence, lest they should 
stray away. All the chicks were 
reared safely, thanks to pussy's vigil- 
ance, and the cat, hen, and chicks 
remain as good Mends as ever. 

An Electric Fish. ^Science is 
ever improving the delicacy of her 
means or investigation, and so is en- 
abled to throw fresh light from time 
to time on familiar natural pheno- 
mena. The discharge of the torpedo 
has lately been stumed anew by M. 
Marey, who applies to this his 
graphic method, and uses M. Lipp- 
mann's very delicate electrometer 
and M Despr^'s inscribing apparatus. 
The experiments show tiiat if you 
excite a nerve of the electric apparatus 
there is a flow of electricity foUowing 
about l-80th of a second on the exci- 
tation. It lasts l-40th of a second. 
In the uninjured animal the volun- 
tary discharges are composed of a 
series of successive flows of currents, 
which, according to the temperature, 
vary from 20 to 140 shocks in a 
second. The electrometer shows that 
the direction of the current is from 
the back to the belly of the animal. 
The currents of the torpedo generate^ 
in an indactioTL cqW., \k^^^s^^sq5'k»S!2s»' 
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arising at the commencement of each 
of the flows of a discharge. In the 
fish, as each of the flows lasts about 
ten times longer than the interval 
separating them from eaeh other, an 
addition of these flows take place, 
which gradually increases the inten- 
sity of the (fischarge. All these 
phenomena correspond closely with 
what is observed in the production of 
muscular work. — English, Mechanic, 
The First Gorilla in Europe. — 
The first gorilla that has been safely 
•brought to Europe, was exhibited in 
theautumnof 1877 at the "Westminster 
Aquarium. Pongo (whose name is that 
which Battel, an early traveller in 
1629, called the gorilla species) was 
brought fix)m Africa to Berlin and 
soldfor 20,000 marks to the Berlin 
Aquarium. He is about three ^ears 
and ten months old, and is beheved 
to have about 18 months before him 
before the dangerous period of teething 
will begin. He is 3} feet in height, 
of great girth round the chest and 
stomach, is covered with black or 
iron-grey hair, and has coal-black 
face, feet, and hands. The hands 
are the most strikingly human part 
of the animal, but as he usually walks 
on all fours, bending the fingers in to 
do so as a child does, there is a flat cal- 
lous mass on the back of the fingers 
near the middle phalanx. When he 
is pleased at being noticed or wants to 
be noticed, Pongo claps his hands 
with a loud report, squatting on the 
floor, and dropping his hands after- 
wards in his lap. Sometimes he wraps 
himself in a cloak he has, or swings 
about the room by the ropes of a 
trapeze, but does not climo them. 
He has for companions a little chim- 
panzee and a dog, and is much the 
least active, although far the strongest 
of the party. His foot is more nke 
the foot of a man than that of any 
other ape, but the toes are longer than 
a man's and better used for grasping. 
Of course, he has no tail. He very 
seldom stands up like a human being, 
but his favourite j)osition is to sit 



on the floor and hug a stick or an 
umbrella, and he is very pleased 
to be trusted with an umbrella, 
although he does not always deserve 
the confidence, because he has a 
tendency to open it in a new and 
expeditious way, and no umbrella 
fnune can resist his very great mus- 
cular strength of arm and jaw. He 
lives chiefly on vegetables, and makes 
enormous meals of them. In the 
morning they give him milk and 
fruits, cherries, currants, raspberries, 
&c. At mid-day he has a basin of 
boiled rice, and anything else that he 
can get. In the course of the after- 
noon he has more fruit, and, perhaps, 
some eau sucrie or wine ana water. 
In the evening more milk is brought, 
and this, with bread-and-butter and 
egM, completes his supper. He goes 
tobed at eight, and sleeps as late as 
eight the next morning. It must be 
remembered he is very young. But 
he has learnt to smoke — at least, 
when the cigarette has an amber 
mouthpiece, for he does not like 
the taste of tobacco. He puffs out 
the clouds of blue smoke from his 
wide nostrils. 

Wise Ants and Stupid Ants. — 
Not content with having destroyed 
some time-honoured traditional be- 
liefSs on the subject of bees. Sir John 
Lubbock is now attacking the repu- 
tation of an insect which has been 
almost as frequently held up to the 
respect and imitation of mankind — 
the ant. The exhortation, **Go to 
the ant, thou sli^gard," will in 
future have to be aKred into, ** Go 
to the right kind of ant," if, at least, 
the admonition is to have any moral 
value. For, according to Sir John 
Lubbock, it would appear that the 
different species of ants — and there 
are about 700 of these species alto- 
gether — have strongly contrasted 
moral characteristics. Some are dis- 
tinguished by bravery, some by cow- 
ardice, some are industrious, some 
are strikingly idle. Indeed, to such 
an extent is idleness carried in one of 
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the species that they are entirely de- 
pendent on their daves. They are 
too la^ even to feed themselves or 
clean themselves, and Sir John found 
that to keep them alive it was neces- 
sary to put a few slaves for an hour 
or two every day into the case in 
which they were confined, in order 
that their domestic arrangements 
might be duly attended to. Unlike 
bees, ants have two or three (jueens 
to a nest. There are three distinct 
classes — the imperfect females (the 
workers), the males, and the perfect 
females. Very little is known of their 
yoimger days, as their childhood is 
spent in the dark. Two ants working 
at a time are apparently sufficient to 
supply a nest of 300 or 400 with food. 
When Sir John first noticed two work- 
ing for a whole nest he thought they 
might be individuals remarkably fond 
of work, so he removed them. Two 
others took their places in foraging, 
and as soon as these two were also 
moved two others took their place. 

Sir John Lubbock has tested the 
intelligence of ants. The conclusion 
at which he has arrived is this, that 
they are very stupid with regard to 
. locality. He has tried putting a 
store of food to be reached by passing 
over little cardboard bridges, and he 
found that slightly shifting a bridge 
baffled them. They never tried to 
push the brid^, or even to make use 
of a supply of fine mould put ready 
for them to help them to fill the gap. 
In some cases he arranged a route and 
then altered a bridge, so that a slight 
jump of about one-third of an inch 
was made necessary. They preferred 
going a circuit of 18 feet ratner than 
take the small jump. 

Some of the most interesting expe- 
riments were on the way in which 
ants recognise one another. The idea 
that they wUl take care of a cUs- 
tressed Mend is, he believes, quite 
wrong. He tried just covering an 
ant with mould where many were 
passing and repassing. Not one took 
any notice. He then tried putting 



some under the influence of chloro- 
form. These were carried away, re- 
garded perhaps as dead. He then 
tried alcohol in the place of chloro- 
form. Thirty intoxicated friends and 
30 intoxicated strangers were put to- 
gether near a nest. The ants were at 
first much puzzled at the sad spec- 
tacle. However, 20 of the friends 
were taken into the nest, five were 
thrown into water, and the others 
neglected. Of the 30 strangers 24 
were thrown into water, six were 
taken into the nest. The mistake 
was at once found out with regard to 
four of them, who were brou^t out 
and thrown into water. Sir John 
said it was difficult to understand 
how there could be recognition in 
such circumstances. 

The Colorado Beetle. — During 
1877 considerable fears were enter- 
tained of an invasion of the Colorado 
Beetle, which has for some time 
past committed extensive havoc on 
the American continent. Intima- 
tion having been received from On- 
tario, Canada, "that the country 
around that town was swarming with 
the Colorado beetle," the following 
memorandum of the Canadian Minis- 
ter of Agriculture on the subject of 
this beetle was reprinted about the 
middle of 1877, at the Privy Council 
Office, Whitehall, together with a 
coloured engraving of the insect. It 
is dated Ottawa, October, 1876 : — 
"The information from the German 
authorities, conveyed to Her Majesty's 
Minister at Berlin, on the capture of 
the insect on board ships and at 
Bremen, as well as other information 
given by newspapers relative to its 
introduction into Sweden, shows that 
the beetles had come from the United 
States, having been shipped at ports 
the neighbourhoods of which were in- 
vaded by them. The document fur- 
nished to Her Majesty's Minister at 
Berlin, a copy of which forms part of 
the despatch of the 28th of August 
last, contains the following remark : — 
*It may be coika\Afcx^\ «sjl ^siaass^ 
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insolable problem in regard to trans- 
atlantic snips traffic, to prevent, by 

• more extensive supervisional measures, 
the introduction of these beetles i|ito 
Europe.* The difficulty thus foreseen 
by the German authorities cannot but 
be self-evident when the habits and 
modes of progression of the insect are 
examined ; for not only does it move 
by flying, and by navigating, so to 
speak, smooth water, but it also 
travels in common vehicles, railway 
carriages and platforms, on decks of 
vessels, &c., especially during the 
months of August and September. 
In localities fully invaded, the beetles 
may be seen creeping on side walks, 
bridges, and wharves, crawling up 
buildings, occupying fences, lodging 
themselves in every crevice, penetrat- 
ing houses and dwellings, ascending 
and occupying vehicles of all sorts, 
finding their way into boats and ves- 
sels, placing themselves on any and 
every article, and being found alive 
after a long sojourn m situations 
where there would seem to exist no 
chance for them to find any subsist- 
ence. 

** Such a short but correct ex^si of 
the habits of the beetle as connected 
with the possibility of its penetrating 
almost anywhere, and by almost any 
means of transport, renders indeed 
insoluble the problem of absolutely 
preventing its inroad into new fields 
of devastation, no matter how remote 
or by what obstacles they may be 
separated from the regions already 
invaded. It may be remarked in this 
respect that potatoes and their cover- 
ings are neither more nor less apt to 
harbour the insect than anything else. 
But if the absolute repelling of the 
invader is unfortunately beyond reach, 
the extent of the disaster is fortu- 
nately in a very great measure under 
control, involving, of course, care and 
expense. 
*'Tlie remedies which necessity has 

taught on this side of the Atlantic 

are such as to require for their appli- 

cation the Joint effort of the commu- 



nity at large, kept alive to its in- 
terests and duties by the authorities, 
and men of devotedness to the com- 
mon welfare. These remedies are — 
1. Searching for and crushing every 
potato beetle, wherever found. 2. 
Frequent visits to the potato fields, 
and searching for the eggs deposited 
on the under side of the leaves of the 
potato vine ; and 3. Watching for the 
presence of the larvae on the buds and 
on the leaves of the plant, in order 
to destroy them by means of Paris 
green, the only substance yet dis- 
covered to be effectually operative on 
a large scale for the destruction of 
the insect in its larva state. By these 
means, and by these means only, the 
invaded American States, and the 
western part of Canada, have been 
able to secure potato crops in a mea- 
sure commensurate with the care and 
energy bestowed ; and by similar 
means only can the invasion be re- 
tarded and lessened in its effects. 

*'No measure has been taken in 
Canada, for reasons given, to prevent 
the falling or creeping of individual 
insects on board ships loading in 
Dominion seaports. There is, how- 
ever, almost a certainty that the en- 
virons of Montreal will be invaded 
next year, and with that prospect in 
view general orders may be given to 
public officers and employes of the 
ports to look for and destroy any 
beetles which might be observed on 
the wharves, on sheds, on packages 
of goods to be embarked, or on board 
ships. A general appeal might also 
be made to all persons having to deal 
with the shipping for assistance in 
the execution of such preventive mea- 
sures. The undersigned respectfully 
recommends the adoption of such 
precautions, beyond which he does 
not see that there is anything within 
the power of the Canadian Govern- 
ment to do. " 

The Colorado Beetle before the 
British Association. — One of the 
papeta t\iat, excited ^eat interest at 
the meeting ol t\ifc cfi.^^ kas^i^W 
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tion was that by Mr. R. M'Lachlan, 
on the Colorado Beetle. He de- 
scribed the history by which it has 
acquired its present fame, and the 
qualities which give it such a pre- 
dominance in the United States and 
Canada. He said there was no native 
species in the British Isles that at all 
closely resembled it in ornamenta- 
tion. With regard to the recent 
panic, there was as much necessity 
for legislation four or five years ago 
as now ; the need of some legislation 
was real, but there was not a suffi- 
cient cause for the panic that had 
arisen. If the beetle could easily 
have been introduced or acclimatised 
in these islands, it appeared certain 
that the introduction would have 
been accomplished before the present 
time. Few potatoes were imported 
from America for food ; the greater 
proportion were seed potatoes, and 
these arrived in the cleanest possible 
condition, so that the larvae could 
not be packed with them or escape 
uninjured unless by direct intention. 
There was much greater chance of 
the accidental importation of the 
beetle in a promiscuous manner with 
general merchandise or passengers' 
Fiigg^c ; and Mr. M'Lachlan had no 
doubt that it had been so imported 
again and again. Furthermore ento- 
mologists had received the living 
insects in all sta^s, but no harm had 
resulted ; no scientific entomologist 
would permit any escape of the in- 
sect from his possession. It was 
possible, however, that the creature 
might be imported from sheer malice. 
But at the worst, it appeared very 
doubtful if the insect could be ac- 
climatised in Great Britain. It had 
notably failed to be propagated on 
the w^em side of the Rocky Moun- 
tains, which had a climate far more 
lesembline our own than the eastern 
regions of the United States. Yet, 
of course, the constitution of the 
beetle had shown itself very elaatiCf 
in heai^ capable of spreading over a 
wast extent of country with no uni- 



form climate. However, American 
animals as a rule could not be accli- 
matised in England, although Ameri- 
can plants flourished most exten- 
sively. Another hope lay in the 
fact that we possessed a much greater 
number of insectivorous birds than 
North America ; and the rook, ab- 
sent in North America, had been 
especially pointed out as an enemy 
of this larva. Paris Green was the 
most effectual destroyer of the insect, 
without damage to the plants. In 
conclusion, Mr. M'Lachlan strongly 
advised that before sensational re- 
ports of the occurrence of the beetle 
were circulated, the advice of local 
naturalists should be sought. 

The Sea Serpent. — The Sea Ser- 
pent once more made his appearance 
in June, 1877, and this time the 
officers of the Royal yacht Osborne 
were the mtnesses to his existence. 
The commander, says the Portsmouth 
Times and Naval Gazet,te, sent an 
official report to the Admiralty, 
stating that on the 2nd of the month 
a curious creature was seen off the 
coast of Sicily in a smooth sea. The 
serpent was ** of immense length, 
with a smooth scaleless skin, and a 
ridge of fins 15ft. in length and 6ft. 
apart along the back, a bullet-shaped 
head, and a face like an alligator. 
It moved slowly, and was distinctly 
seen by all the officers." The Graphic 
of the last Saturday of the month 
contained a sketch by Lieutenant 
W. P. Haynes, of the Osborne^ of the 
sea monster. In a letter accompany- 
ing the sketch he says : — 

" My attention was first called by 
seeing a long row of fins appearing 
above the surface of the water at a 
distance of about 200 yards from the 
ship, and *away on our beam.' They 
were of irregular heights, and extend- 
ing about 30ft. or 40ft. in line (the 
former number is t\v^ Y^KVi^^iXv \ ^^^n^^^ 
the latter the o\.\iet o^ce^^ \ vsv ^ 
few seconds tYie^ ^\aa.^^«a.^^^, ^vrvw^ 
place to tlie ioxe t^^tV. oi >.\v^ ^ot^^^.^-^^ 
By this timii it. \ia^ ^^s^^^ ^\fc-«i 
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swimming in an opposite direction to 
that we were steenng, and as we were 
passing through the water at lOJ 
Knots, I could only get a view of it, 
*end on,* which I have shown in 
the sketch. The head was bullet- 
shaped, and quite 6ft. thick, the 
necK narrow, and its head was occa- 
sionally thrown back out of the 
water, remaining there for a few 
seconds at a time. It was very broad 
across the back or shoulders, about 
15ft. or 20ft., and the flappers seemed 
to have, a semi-revolvmg motion, 
which seemed to paddle the monster 
along. They were about 15ft. in 
length. From the top of the head 
to the part of the back where it 
became immersed, I should consider 
about 50ft., and that seemed about a 
third of the whole length. All this 
part was smooth, resembling a seal. 
I cannot account for the fins imless 
they were on the back below where 
it was immersed." 

Elephants in Polar Climes. — 
Some Russians lately found in Siberia 
another elephant, perfectly preserved 
in ice ; they were able to eat its flesh. 
M. Bayle, in announcing this fact 
to the Zoological Society of France, 
said it did not prove that elephants 
had lived in the country, but that, 
in a time of great cataclysm, their 
bodies may have been transported by 
a very strong current from the Hima- 
layas on to Siberia, where they were 
stopped by the ice ; the time neces- 
sary for such transport is much less 
than would be generally supposed. 
The elephants, very numerous at that 
epoch, had not been all carried to 
Siberia ; many had been stopped en 
roiUe, and nothing had been left of 
them but their bones and tusks ; it 
was the latter that had been long 
since used by the Chinese for their 
works of cut ivory. With regard to 
the cataclysm carrying elephants to 
northern regions. Count Hugo has 
pointed out that every year English 
and Amencan fishermen have broiight 
lip elephant tusks in their nets. The 



number of these got annually may 
be estimated, without exaggeration, 
at about a thousand. 

Ostrich Farming at the Cape of 
Good Hope. — There is an ostrich 
farm at the Cape of Good Hope (we 
learn from SocUU d* Acclimation), at 
which some 66 birds are kept. Of 
these, two males and four females are 
kept apart for reproduction, while the 
others, from the young chicks up to 
birds of two years of ace, are kept for 
the production of feattiers, the chiet 
object of the proprietor. The ostriches 
are rarely allowed to cover the eggs, 
but an incubator is used ; in this way 
a much greater number of young are 
obtained, which are as healthy as if 
they were hatched by the parents. 
The incubation is in June ; it lasts 
43 days, and the yoxmg, on coming 
from the egg, have the size of a 
chicken. They are rarely fed the 
first day; on the second and third 
they are only pven tender herbs ; 
but even at this age they swallow 
small pebbles, which aid digestion. 
The young birds are kept under 
cover during the night ; the more 
delicate even under an artificial 
mother. When a few months old 
they are placed in an enclosure, and 
fed regularly with fine grass and 
lucerne (pebbles and sand are always 
provided). In an adjacent enclosure 
are older birds, from one to two 
years. The reproducers, though very 
tame, are often rather bellicose, and, 
when excited, are dangerous adver- 
saries. In each enclosure there is 
a shed for protection of the birds in 
rain or haif, and where the young 
are enclosed during the night. The 
feathers obtained m)m these captive 
birds are of much finer quality than 
those from the wild birds ; they are 
not damaged nor soiled, and their 

frowth is lavoured by regular feeding, 
hey are taken from the birds with- 
out suffering being caused, and before 
being damaged by the ground, as is 
the case when they fall naturally. 
Live Toads In Stones. — A 
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correspondent of La Nature relates 
the following : — " In the building of 
a new ch§.teau in the Department of 
Aisttie, materials from the old chateau 
were used as much as possible. This 
building dated from the 17th century. 
One large piece of stone had in the 
middle of one side a large moist por- 
tion : it seemed otherwise sound. 
The stone was sawn to remove the 
moist exterior (the moisture was attri- 
buted to a flow of water into the 
stone in the old building), and was 
put in position in a window. Time 
went on, and the stone (much to the 
builder's disappointment) did not dry, 
but presented a villainous contrast to 
its surroundings. It was at length 
decided to remove and sacrifice it, in 
order to find out the cause. On 
sawing right through the moist part, 
a larffe irregular cavity (about 0*15m. 
in afi (Erections) was found in the 
centre, and in this cavity, an enormous 
live toad, which by squatting had 
escaped the saw ! " The story seems 
well authenticated. — World of 
Sd&nce, 

Smuggler Pigeons. — A curious 
utilisation of carrier pigeons was 
recently attempted in Belgium. This 
was making them carry contraband 
goods into France. For a short time 
twenty-four pigeons were let off regu- 
larly from tne Belgian dovecot, each 
burdened with a cou of tobacco, of 10 
to 15 grammes weight. They arrived 
at their French destination rather 
exhausted, and doubtless glad to be 
relieved of their load. In one case, 
howerer, unfortunately for this bright 
scheme, a pigeon, in making the 
ffighty and proving unequal to the 
^^rt, or perhaps, poisoned by the 
narcotic, f<^ into the Seine, and was 
picked up. The system was found 
out, and suppressed. 

Sooentzlo Appetites. — Theaction 
of medicaments on different animal 
meeies has not been very fiillv eluci- 
datecL M. Haeckeljitmaybeknown, 
ktf pKored the immunity of rabbits 
as itgvdfl belladonna^ and he has 



made some very curious experiments 
on the harmlessness of the Solanese in 
general to rodents and marsupials. 
A French doctor has recently called 
attention to the fact, which he had 
often observed in druggists' shops, 
that hemlock seed was eaten by mice 
without apparently producing fatal 
effects on them. He has recently 
succeeded in supporting two mice for 
eight days on hemlock seed. They 
ate it at first with repugnance, and 
even appeared to suffer from this diet. 
At the end of the eight days one of 
the mice seemed very ill, the other 
was all right. Next day he found 
the sick mouse half eaten by the 
other, which continued in good 
health, and which he liberated a 
few days afterwards. But during 
those eight days the animals had 
eaten hemlock seed in quantities 
which would have been fatal to a 
man. — English Mechanic. 

Snake-eating Birds. — A curious 
experiment took place in the be- 
ginning of 1877, at the Jardin 
a*Accmnation in Paris. A nest 
of living vipers was thrown into 
the enclosure where the secretaries 
or snake-eaters (from tbe Cape) are 
kept. These birds have the bright 
eye of birds of prey, a powerful beak, 
and a vulture-like body mounted on 
legs like those of a wading bird. 
Wnenever the secretaries saw the 
snakes they fell upon them with 
shrill cries, and an exciting struggle 
ensued. The reptiles fixed on the 
ground by the strong feet of the bird, 
twisted and hissed, and bit ; but 
they could make no impression on the 
rugose skin, and they were chopped 
into mincemeat with a few strokes of 
the beak. The secretary is also, it 
may be remarked, a great destroyer of 
rodents. 

The Preparation of Skeletons. 
— The help of aerial insects is some- 
times called in to produce skeletons 
of small vertebrate animals. ?i^ 
these skeletons oi^ ^ecLRTRyXSL-^ x^*0^'k;c 
dirty, and one can. vcasj^^^ \!kjy« N& 
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would be better if the operation could 
be performed under water by means 
of aquatic animals. This has, indeed, 
been done at the sea-side, which, 
however, is not always accessible. 
M. Lareste has discovered a process 
which should become general. Tad- 
poles, he finds, are not (as has been 
aflEirmed) phytophagous, or exclusively 
plant-eating. They eat organic mat- 
ters belonging to both the Kingdoms, 
preferring those which are getting 
into putrefaction. It is possible to 
habituate them, in a few days, to live 
exclusively on flesh, without injury to 
their robust appetites. They will then 
clean marvellously the bodies of small 
animals given to them. M. Lareste 
has shown the Linnsean Society of 
Bordeaux excellent skeletons of three 
kinds of lizard, three kinds of snake, 
two kinds of triton, and a larva of 
triton, obtained in two hours, the 
latter being quite an anatomical tour 
de force, considering the extreme soft- 
ness of the bones of larvse of batra- 
chians. The operators were a hun- 
dred tadpoles of frogs {Bmva fusca 
and Agilis). The number of tadpoles 
should be proportioned to the task, 
and the small animals should be given 
them skinned. The skeletons should 
be completed in two or three days at 
the most, so that the water may not 
destroy the ligaments. You dress 
them when still wet, and coat them 
with a preservative liquid. The tad- 
poles should be kept in half darkness, 
and in a warm place, for they are not 
very voracious if it becomes cold. It 
is easy to procure tadpoles in the 
countiy, and the process described 
should furnish a popular recreation. — 
English Mechanic. 

The Colours of Animals. — Mr. 
W Ackroyd read a paper before the 
British Association on the colours of 
animals. The burden of his essay, 
which was well weighted with statis- 
tics deduced from careful experiment, 
was an endeavour to prove that colours 
are assigned to animals in proportion 
to their vigour. Thus, among birds 



it would be found that the males were 
brighter and more gaudy than the 
females. Among beasts and fishes 
analogous colouric distinctions were to 
be observed. He argued that colours 
are distributed according to their 
power of heat conductivity. Many 
instances were adduced in the paper 
to prove that the more remote from 
the centre of blood circulation the 
covering of an animal may be, the 
more its hue tends to heat absorp- 
tion. 

Professor Newton, in the discussion 
which followed, inclined to the 
opinion that the colouration of 
animals depends rather on environ- 
ment than on vigour. It seemed al- 
most whimsical the way in which 
colours were sometimes distributed. 
For instance, there was a breed of 
birds in Canada and the United 
States resembling the starlings of 
England, the m^e of which was a 
beautiful black, with flame-coloured 
marks on its wings, and the female of 
a miserably dingy hue. The very 
same species he nad found in Cuba, 
and there both male and female were 
of the same hues. J^Ir. Forbes spoke 
of a breed of parrots, the male of 
which is green, like the folia^ among 
which it lives, while the female is 
richly variegated in plumage. 

Carrier Pigeons and the Fish- 
eries. — ^The experiment which was 
tried in 1876 of employing carrier 
pigeons for the purpose of bringing 
early intelligence each morning from 
the fishing ground of the results of 
the night's labour, was again resorted 
to in 1877, and with the most satis- 
factory results. One of the birds was 
taken out in each boat in the after- 
noon, and after the nets had been 
hauled on the following morning, and 
the extent of the catch ascerteined, 
the pigeon was dispatched with a 
small piece of parchment tied round 
its neck, containing information as to 
the number of crans on board, the 
position of the boat, the direction of 
the wind, and the prospects of the 
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return journey, &c. If the wind 
was blowing in an unfavourable di- 
rection, a request was made for a tug, 
and from the particulars given as to 
the bearings of the craft, she could be 
picked up easily by the steamer. The 
other advantages of the system were 
that, when the curers were apprised of 
the quantity of herrings they might 
expect, they could make preparations 
for expediting the delivering and cur- 
ing of the fish. When let ofif from 
the boats the birds invariably circled 
three times round overhead, and then 
swept away towards the land with 
great rapidity, generally flying at the 
rato of about a mile per minute. 
Two superior birds occasionally came 
a distance of 20 or 25 miles in as 
many minutes. The pigeons required 
very little training, and soon knew 
where to land with their message. 

The Insects of the Arctic Re- 
gions. — Captain Feilden made a col- 
lection of the insects met with 
by Sir Geo^e Nares during the 
recent Arctic Expedition. The greater 
number of the insects were col. 
lected near Discovery Bay, in 81° 
42' N. latitude ; some of the Lepi- 
doptera are even from 82° 45'. The 
most interesting fact is the occurrence 
of five or six species of butterflies 
within a few hundred miles of the 
North Pole, especially when taken 
into consideration with the fact that 
Iceland and the large islands of the 
Spitzbergen group, although in lower 
latitudes, have apparently no butter- 
flies. In Lepidoptera the collection 
contained at least four examples 
(2 <J, 2 9 ) of the genus Colias, possibly 
two species (? Boothii and Hecla). 
Apparently three species of Areynnis 
or Melitsea (or both). A Chryso- 
phanus apparently identical with 
phloeas. In the NoctuidXy only one 
individual — an Acronycta. In the 
OeomeiridcBf one Ampludasis or Bis- 
ton, and several Cheimatobioid forms, 
with apterous females. Of the Cram- 
hUeSy one Phycis, perhaps our fusca. 
The HymeTioptera were represented by 



a Bombus, and one of the Ichneu- 
monidse of considerable size. In the 
Diptera there was one large fly, pro- 
bably belonging to the Tacmnidae, 
and perhaps parasitic on the larvae of 
some of the Lepidoptera. One species 
of Tipulidse ; and a considerable num- 
ber of Culicidae, and of what looks 
like a Simulium, which, however, do 
not appear to have annoyed the mem- 
bers of the expedition in these high 
latitudes. Bird-lice were naturally 
well represented. 

Sloths and Ant-eaters. — Professor 
Flower, F.R.S., lectured at the Zoo- 
lomcal Society's Gardens in June, on 
"Sloths and Ant-eaters," which, as 
he explained, were taken together, 
as they formed the group known 
among zoologists as the Edentata. 
Besides some account of the structure 
of sloths, their habits in connexion 
with their structure was referred to, 
and the popular notions derived from 
early travellers were shown to be 
erroneous. It was Buffbn's work, 
which incorporated without sufficient 
sifting the statements of travellers, 
which led men of science, even in- 
cluding Cuvier, to believe that sloths 
were destined to lead a life of misery. 
All the mistakes arose from the animal 
not being studied as it lives -that is, 
in trees. The structure of the limbs, 
which are so suited to tree life, are 
eminently unsuited to walking on the 
ground ; as the animal is a leaf- 
feeder, there is no activity required in 
chasing prey. Those who have 
watched sloths in their natural 
haunts are in a position to contra- 
dict the statements current in works 
on Natural History alluding to their 
clumsy and very slow movements. 
In speaking of the ant-eaters. Pro- 
fessor Flower said it was a mistake to 
suppose that they fed only on insects. 
In the gardens they were fed on 
chopped-up meat and milk. 

At the Bottom of the Sea. — It 
is well known how natural history, 
and especially zoology, ha& Xi^ssv. ^^jl- 
riched "by leceiiX. ^'^ ^tA^'*'' ^ *Csv^ 
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bottom of the sea. MM. Follin and 
Perrier have been inquiring into the 
composition of the sand of deep re- 
gions, with regard to the part due to 
organised beings in its formation. 
They insist especially on the presence 
of magnesia, and they lay down the 
principle that, whenever this earth 
exists in a sand (previously freed fix)m" 
elements soluble in water) in a pro- 
portion exceeding 1 or 2 hundredths, 
one may feel assured that it is derived, 
not from remains of animals, but from 
destruction of rocky masses. 

Carrier Pigeons and Express 
Trains. — A race between a carrier 
pigeon and a mail train took place 
m the summer of 1877 from 
Dover to London. The pigeon 
was of the Belgian breed, and 
was ** homed ** to a house in 
Cannon-street. On the train leaving 
Dover it was thrown fix)m a carriage, 
and was observed to circle round for a 
few moments, when it took its flight 
in a line between Sittincboume and 
Maidstone, which would, of course, 
be the nearest route to London. 
Although the railway people were 
confident in the powers of their loco- 
motive (the Continental express) the 
bird arrived twenty minutes before the 
train. The times are not given, but 
the pigeon must have flown at the 
rate of fifty miles an hour. 

Evolution a Product of the 
Imagination. — The following pas- 
sage on this subject formed the 
conclusion of the opening address 
delivered in the Biological Section of 
the British Association, by Professor 
J. Gwyn Jefierson : — " I cannot iden- 
tify a single species of the cretaceous 
moUusca as now living or recent. All 
of them are evidently tropical forms. 
One of the cretaceous species, indeed, 
Terehratula striata^ "WaHenberg, has 
been supposed by some palaeontolo- 
gists to be identical with T. caput- 
serpentiSy the latter of which has a 
range of bathymetrical distribution 
from low- water mark to 808 fathoms, 
j'ts geographical extension is equally 



great, and it has also not a slight amount 
of variation in shape . and structure. 
But I am not disposed to unite the 
two species. In T, striata the ribs 
are much narrower than in the typical 
T. caput'Serpentis, and are finally 
beaded or tuberous, especially towards 
the beaks, and they are not so close 
together as in the variely septeU' 
trionalis. This question of identity 
depends, however, on the capability 
of hereditary persistence which some 
species possess ; and although a cer- 
tain degree of modification may be 
caused by an alteration of conditions 
in the course of incalculable ages, our 
knowledge is not sufficient to enable 
us to do more than vaguely speculate, 
and surely not to take for granted the 
transmutation of species. We have 
no proof of anything of the kind. 
Devolution, or succession, appears to 
be the law of nature ; evolution (in 
its modem interpretation) may be re- 
garded as the product of human ima- 
gination. I am not a believer in the 
fixity of species, nor in their periodical 
extinction and replacement by other 
species. The notorious imperfection 
of the ^ological record ought to warn 
us agamst such hasty theorisation. 
We cannot conceive the extent of this 
imperfection. Not merely are our 
means of geological information re- 
stricted to those outer layers of the 
earth which are within our sight, but 
nearly three-fourths of its sunace are 
inaccessible to us, so long as they are 
covered by the sea. Were this not 
the case, we might have some chance 
of discovering a few of the missing 
links which would connect the former 
with the existing fauna and flora. It 
is impossible even to guess what strata 
underlie the bottom of the ocean, or 
when the latter attained its present 
position relatively to that of the land. 
The materials of the sea-bed have 
been used over and over again in the 
formation of the earth's cruk ; Omnia 
mutarUur, nihil interit; and the future 
history of our globe will, to the end 
of time, repeat the past. What does 
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Shakespeare say, as a geologist, to 
such cosmical changes ? 

* Oh heaven ! that one might read the 
book of fkte, 
To see the revolntion of the times 
Make mountains level, and the con- 
tinent 
(Weary of solid firmness) melt itself 
Into the sea 1 and, other times, to see 
The beachv girdle of the ocean 
Too wide for Neptune's hips.' 

** There is also the difficult problem 
of submarine light, evidenced by the 
facts of deep-sea animals having con- 
spicuous and well-formed eyes, and of 
the shells of deep-sea mollusca being 
sometimes coloured, which is yet un- 
solved. 

** Much more remains to be done ; 
and probably many generations, nay, 
centuries, may elapse before the very 
interesting subject which 1 have now 
ventured to submit to your considera- 
tion wiU be mastered or thoroughly 
understood in all its varied aspects. 
Let us then confess our ignorance, 
and conclude in the sublime words of 
the Psfdmist : — * Thy way is in the 
sea, and thy path in the great waters, 
and thy footsteps are not known. ' " 

Life on Meteoric Stones. — Sir 
William Thomson, at the meeting of 
the British Association, read a paper 
on "The Possibility of Life on a 
Meteoric Stone Falling on the Earth. " 
The President of the Association had 
remarked in his opening address {see 
Section xxviii) that to assume as a hypo- 
thesis the bringing of life to the earth 
did not explain the origin of life. He 
(Sir "William Thomson) would not at- 
tempt an explanation as to the origin 
of life. He nad to consider the bare, 
dry question — Was life possible on a 
meteoric stone ? First, was life pos- 
sible on a meteoric stone moving 
through space ? Second, was life 
possiUe on a meteor while falling to 
the earth's surface ? Third, could 
the thing still live after the meteor 
had become embedded in the earth ? 
He ought, perhaps, to have put the 
first question. Was it possible for life 
to have come there ? but he would 



return to that by-and-by. No doubt, 
as Professor Allen Thomson had said, 
a meteoric stone was exposed to great 
heat before it came to the earth. But 
he could not at all assent to the im- 
plied conclusion that life must be 
destroyed by that heat. It was a 
question how long the exposure to 
heat lasted ? If a meteoric stone went 
through space with the same side al- 
ways exposed to the sun, that side 
would be in great heat and the other 
would be cold. If it spun round at a 
uniform rate, all its surface would be 
of one temperature ; if it revolved 
once per hour, it would be like a piece 
of roast mutton that had not been 
turned — done on one side, and cold 
as ice on the other. It was possible, 
therefore, that ihe whole or part of 
the meteor's surface might be a very 
healthy tonic climate for some animal 
creatures or plants ; it might be des- 
tructive to some forms, and suitable 
to others. He confessed he was at a 
loss to consider what kind of life they 
were to think of. Suppose a piece of 
moss-covered stone somehow or an- 
other getting into and moving slowly 
throu^ space, the moss might con- 
tinue alive upon it. He defied any- 
one to prove that it could not. But 
they had not got it down to the earth 
yet. There was the rub, and a tre- 
mendous rub it was too. It was an 
astounding result of mathematics and 
physical experiment that the friction 
against the air was so intense, that 
mien the meteor was yet fifty miles 
from the earth's surface it would be- 
come incandescent. But the moss 
would be torn off the stone long before 
the latter became white hot, and 
sinking into space, it would, perhaps, 
in a few years settle down on the 
earth, and then it might take root 
and grow for all they knew. The 
moss, then, was not troubled with the 
intense heat the meteor experienced. 
And now for a Colorado beetle. Sup- 
pose it had tumbled down into a 
crevice three or four inches deep, it 
I heard a tremendo\ia **^«Ss&l'" M \w3i 
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eyes were open it saw a grea^ light 
tnrongh the crevices, and at last it 
got a tremendous shock — a little worse 
than if it had tumbled out of the mail 
train, but not enough to kill it. Even 
supposing the beetle killed, and all 
the exterior moss and lichens burnt, 
there mi^ht still be vegetable life in 
the interior. The time occupied by a 
meteor in descending to the earth 
would not be more than twenty or 
thirty seconds at the outside ; and if 
the exterior stone were at white heat, 
the interior would be only at a mode- 
rate temperature, and anjrthing alive 
there would fall to the earth alive. 

He then considered whether it was 
possible for animal or vegetable life to 
find its way to a meteoric stone. They 
had had from their President a most 
interesting speculation on the subject 
of the modifications, transformations, 
and various forms of life, pointing to 
a grand system of evolution as the 
hypothesis which almost every natu- 
ralist of the day considered to have 
greater probability than any other 
hypothesis regarding the history of 
life on the earth. But he left them 
with the question of the origin of life 
on this globe unanswered. Suppose 
the globe to have had no life on it at 
a particular time, but to have had 
water, air, and solid earth as at pre- 
sent. Suppose a meteor falling, with 
life on it. Could there be any doubt 
of the result? Would it not grow 
and spread over the whole earth ? 
But, then, how could this life get to 
the meteoric stone ? All he could 
say was that meteoric stones and the 
earth being given, and the origin of 
life being quite unknown to them, 
they comd not go further. If life 
could appear on a large body, if life 
could be created by the will of the 
Creator on a large body, it could on a 
smaller. If life could come upon a 
large body on which it had not pre- 



viously existed, it could come upon a 
small body. The meteor, in short, 
might be a fragment of a larger body 
on which life had previously existed. 
The more he considered it, the more 
he thought it was not an improbable 
supposition that at some time or 
another we should have growing on 
this earth a plant of meteoric onsin. 
If any man said this was improbable, 
he would like him to give scientific 
grounds for his assertions. 

Locusts in New Jersey. — Ameri- 
can farmers in New Jersey are afflicted 
by a fresh plague this year (1877) the 
CicadcB or seventeen-year locusts hav- 
ing appeared. These insects, though 
caBect locusts, are of quite a different 
family, and are more like flies, while 
their habits are most curious. The 
eggs are laid deep down in some ten- 
der twig or branch in clusters of fifteen 
or twenty, and are hatched in five or 
weeks. The larvse fall to the 
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ground, and work their way down to 
a considerable depth, where they re- 
main dormant for seventeen years. A 
record of the appearance of these pests 
has been carefully kept, and it has 
been certified that they come at regular 
periods, and that another species, the 
thirteen-year brood, inhabit the 
Southern States. Strong trees are 
not touched by the Cicadce ; but the 
peach-trees and young fruit trees in 
general receive considerable damage, 
whUe the branches in which the eggs 
are laid soon whither off and fall. 

Sharks. — The Government of the 
Colony of Victoria having published 
a scale of rewards for the capture of 
sharks, shark^ fishing has become a 
favourite occupation among the 
fishermen and boatmen of Hobson's 
Bay. In one week in May, 1877, 
over 3,500 sharks were captm^ed by 
the fishermen of Sandridge, some of 
whom earned from Zl. to 4Z. per 
day. 
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Coloured Light and Vegetable 
Life. — M. Paul Bert has been making 
fresb experiments with regard to the 
influence of various colours on vege- 
tation. He has ascertained the 
following facts : — Green light gradu- 
iJly kills plants. Under the influence 
of red rays the points elongate and 
the petioles rise, forming, with the 
branch from which they come, a smaller 
angle than in the normal state. The 
plant seems to wither, but it con- 
tinues alive. Under the influence of 
blue rays, the opposite is observed ; 
the petioles become perpendicular to 
the branch which bears them. Under 
white rays we have an intermediate 
state ; the petioles are inclined to the 
branch so as to form an angle of 
about 45® on one side, and 76® on the 
other. M. Bert explains these facts 
as follows : — ^At the level of the point 
of attachment of the petiole there is a 
motor swelling, which increases or 
diminishes in force according to the 
different kinds of rays. Under the 
action of red rays there is formed in 
these swellings a peculiar osmotic 
substance capable of attracting water ; 
this substance disappears under the 
influence of the blue rays. If a sen- 
sitive plant be placed in a lantern, 
one glass of which is red and the 
other green, one sees the plant turn 
its petioles towards the green — that 
is, towards the colour which kills it, 
and, in fact, it dies. The various 
luminous rays, then, excite, each in 
their way, a physico-chemical action 
on plants. 

Holy Basil. — ^The most sacred 
plant in the whole indigenous mate- 
ria medica of India is the Tulsi or 
Holy Basil {Ocymum sanctum), sacred 
to Krishna^ and called after the 
jiyinpth TnJasJ, beloved of Krishna, 



and turned by him into this graceful 
and most fragrant plant. She is, in> 
deed, the Hindu Daphne. The plant 
is also sacred to Vishnu, whose fol- 
lowers wear necklaces and carry rosa- 
ries (used for counting the number of 
recitations of their deity's name), 
made of its stalks and roots. For its 
double sanctity it is reared in every 
Hindu House, where it is daily 
watered and worshipped by all the 
members of the household. No doubt 
also it was on account of its virtues 
in disinfecting and vivifying mala- 
rious air that it first became insepar- 
able from Hindu houses in India as 
the protecting spirit or Lar of the 
family. In the Deccan villages the 
fair Brahminee mother may be seen 
early every morning, after having first 
ground the com for the day*s bread, 
and performed her simple toilet, 
walking with glad steps and waving- 
hands round and round the pot of 
Holy Basil, planted on the four- 
homed altar built up before each 
house, invoking the blessings of 
Heaven on her husband and his chil- 
dren — praying, that is, for less car- 
bonic acid, and ever more and more 
oxygen. The scene always carries 
one back in mind to the life of ancient 
Greece, which so often is found to 
still live in India, and is a perfect 
study at once in religion, in science, 
and in art. — Dr. George Birdwood m 
the **Academy.'* 

Tea Growing in India.— At a 
meeting of the Indian section of the 
Society of Arts in Febraary, 1877, a 
paper was read by A. Burrell on 
"Indian Tea Cultivation." Mr. 
Burrell said that ItlAx^ Ttfy« ^^- 
duced, and ^«a c«^«XJ^^ ^"l ^\Q$jj^ssa\% 
in any qnanWt^, \.%»a -wV^Oc^^'st^ ^\^ 
' quality, stxen^li, ^v^wff, ^aS^^^ss^l 
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not only equal but superior to those 
of China or any other country in the 
world, and which were adapted to all 
tastes, the plainest or the most fasti- 
dious — at prices, too, suited to the 
means of all classes. He urged those 
who heard him, in their own interests 
as consumers, and as a duty they 
owed to their countrymen in India, 
who had long toiled and straggled to 
meet their wants, without as yet any 
adequate profit in their inyestments, 
to a more direct and extended use of 
Indian tea, thereby affording a fair 
harvest of profit to its cultivators, for 
which nothing was now wanting but 
an increased consumption of their 
produce in this country. He said 
&at India, possessim^ every advantage 
of soil and climate for the growth of 
tea, could, if needed, supply not only 
all the possible demands of this 
country, but the wants of all the 
world beside. In concluding his 
paper, Mr. Burrell said he would not 
recommend any one to rush into 
speculative companies for the produc- 
tion of Indian tea. There had been 
quite enough of that already, and to 
but little advantage. The existing 
companies and concerns were quite 
sufficient for the purpose. 

The Funotions of Leaves. — In 
the Botanical Section of the British 
Association, M. Corenwinder con- 
tinued the account of his investiga- 
tions on the Functions of Leaves. 
After 25 years* work M. Corenwinder 
thus sums up the results he has 
obtained : — ^The leaves of vegetables 
in their relations to the atmospheric 
air are the seat of two distinct func- 
tions. By their protoplasm they ab- 
sorb oxygen and constantly exhale 
carbonic acid. By their chlorophyll, 
they inspire, on the contrary, during 
the day only, carbonic acid, and ex- 
pire oxygen. In their early stage the 
protoplasm predominates ; chlorophyll 
xi9 noi^ ahunaant. Hence the respira- 
toijr function predominates during all 
that jperiod over the chJorophyllian 
I unction, and consequently leaves 



exhale carbonic acid without interrup- 
tion. In proportion as leaves ^w, 
the colourless protoplasm dimimshes, 
and the chlorophyll increases ; thus 
the capacity of emitting carbonic acid 
rapidly decreases, and soon they ex- 
hale, during the day, nothing but 
oxygen gas. Henceforth it is only by 
shutting o£f or diminishing the li^ht, 
when the action of the cluorophyll is 
diminished or suspended, that the 
effect of respiration becomes more or 
less sensible. There is then among 
living beings only one kind of respi- 
ration. The part played by chloro- 
phyll is of a dififerent order ; it is an 
act of assimilation which has nothing 
in common with the preceding. M. 
Corenwinder hopes that hencemrth it 
will cease to be taught that plants are 
provided with two respirations, one 
for the day and the other for the 
night. 

Bapid Growth. — As an illustra- 
tion of the rapid growth of the now 
celebrated Eucalypttts globulus, we 
(NattMre) may mention that in the 
more elevated parts of Jamaica trees 
now exist about sixty feet high, the 
trunks of which measure a foot in 
diameter near the ground. These 
trees have been raiseid from seed in- 
troduced to the island about six years 
a^o. It is proved that in the lowland 
districts the tree does not thrive, thus 
upsetting its suitability for regions in 
wmch it was at one time specially 
advocated. 

Inseotivorous Plants in Tas- 
mania. — There are in Tasmania 
plants that capture, kill, and digest 
insects. Dr. Crowther, of Camjmell 
Town, in a letter to the colonial 
paper, describes the insectivora. The 
plant grows on rocky ground, whose 
crevices contain rich organic soil, 
"different from the pea^ soil Dar- 
win's grew in. " It is about six inches 
in height, and from its single vertical 
stem project from one to two dozen 
small footstalks, at irregular and vari- 
able distances. On the summit of 
I each footalaXk \a 9^ lovxxA'i^ diac.» 
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placed horizontally about half an inch 
in circumference, fringed with tenta- 
cles of different sizes. In the centre 
is a hollow, with small firm filaments 
projecting vertically ; on the ends of 
Doth filaments and also tentacles, are 
little reddish glands, which secrete 
" a sticky material." The fly rests on 
the outer zone, is conveyed by the 
sticky tentacles to the centre, which 
at once closes upon the victim so 
tight that a bulging may be seen cor- 
responding to the fly inside. After 
awnile the trap again opens, showing 
the dilris of tne ny, and all is ready 
for the reception of another victim. 

Venua'a Flytrap. — Observations 
continue to be made on the curious 
habits of Venus's Flytrap. M. Fran- 
stedt recently placed small pieces of 
coagulated albumen, deeply stained 
with aniline red, on, three leaves of 
the plant. One leaf closed after 24 
hours, the second after 24 hours 
more, and the third 6 hours later. 
After eight days, the leaf opened 
which hsA first closed ; the albumen 
was completely gone, and in the gland 
cells, wnich previously had colourless 
contents, there was a large roundish 
body, probably the cell nucleus, 
coloured red. Some periphine vessels 
had also taken a little red colouring 
from the large middle vascular bun- 
dles of the leaf-stem. Besides this 
direct experiment the following 
seemed to indicate, not only an ab- 
sorption, but the fact that being 
absorbed it plays an important part 
in processes of nutrition. Testing 
tiie cells of Dionacea for starch, J^L 
Franstedt found that the cells of those 
leaves which had received small ani- 
mals or been fed with albumen con- 
tained some days after no starch, or 
much less starch than those which 
had had no organic nutriment. This 
holds good, however, only for the 
green cells containing chlorophyll. 

The XSuoalyptus. — It seems that 
some of the Eucalypti actually over- 
top the I^ramid^ in height A cele- 
hnt&d naturalist, Jf. i^nchon, has 



given in the Eews des Deux Mondes 
a risum^ of all that is known about 
these wonderful trees. He says that 
while the Eucalyptus amygdalina 
attains to a height of 145 to 152 
metres (473 to 496 feet), the dome of 
the Invalides in Paris is only 105 
metres high, the Cathedral at Stras- 
bourg 142 metres, and the IVramid 
of Cheops — the Mffhest building in 
the world — 146 metres. The Euca- 
lyptus globulus, although not atain- 
ing to the height of the amygdalina, 
is still taller than the celebrated 
Califomian tree, the Wellingtonia 
gigantea. It is cultivated on a large 
scale at the Cape of Good Hope, the 
southern coasts of Spain and 
France, the Island of Corsica, and 
especially in Algeria. In Paris it is 
customary to place young specimens 
of the tree in public squares as a 
movable summer decoration ; and so 
much is its peculiar form and blue 
colour admired, that the inhabitants 
are quite sorry when, as winter ap- 
proaches, the plant has to be returned 
to the greenhouse. In Valencia 
(Spain) the vulgar name for it is the 
fever-tree. A few years ago a Spanish 
gardener visiting Paris was shown 
the tree as a novelty. He remarked 
that it was already a popular specific 
against fevers amongst the peasants 
of Valencia, and that it had even 
been found necessary to plant a guard 
at the fever-tree to prevent its leaves 
from being stripped. M. Planchon 
concludes by saying that it is a rare 
example of a tree indigenous to Aus- 
tralia which has been established in 
Europe, Asia, Africa, and America 
by right of its utility and beauty. 

Australian Plants. — Baron Muel- 
ler has given in an Australian medical 
journal, an account of his examination 
recently of the leaves of the "pit- 
bury," said to be of marvellous power 
as a stimulant, and to be found grow- 
ing in desert scrubs from, tha B^sl\xsn% 
River and "Botcoo \.o ^ <b^ k»s5^^^siija.. 
He is oi o^m\ou VXv^'t V\. S& ^^^-^^ 
from the duboma Ho^g^oodAa^ c^'^- 
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scribed by bim in 1861, tbe leaves of 
wbich are chewed b^ the natives of 
Central Australia to invigorate them- 
selves during long foot journeys 
through deserts. The blacks, ne 
says, use the duboisia to excite their 
courage in warfare ; a large dose in- 
furiates them. The Sydney Herald 
is informed also that some dry leaves 
and small stems, said to come from 
far beyond the Barcoo countn^, and 
called ** pitcherine," are used by the 
abori^als as we use tobacco, for both 
chewing and smoking ; and it is stated 
that a small quantity causes agreeable 
exhilaration, prolonged use resulting 
inintense excitement. It is observed 
that the blacks, after chewing the 
leaves, plaster the plug formed oy so 
doing behind the ears, as they believe 
the effect is intensified thereby. 

The Gravity of Woods.— The 
woods which are heavier than water 
are Dutch box, Indian cedar, ebony, 
lignum- vitae, mahogany, heart of oak, 
pomegranate, and vine. Lignum-vitse 
is one-third heavier ; pomegranate 
rather more. On the other hand, 
cork, having a specific gravity of '24, 
and poplar, *383, are the lightest 
woody products. 

A Rain Tree. — ^A rain tree is the 
latest novelty reported from across 
the Atlantic. The consul of the 
United States of Columbia wrote, 
during! 877, from Yurimagus to Presi- 
dent rrado, informing him that in 
the woods adjacent to the city of 
Moyobamba exists a tree called by 
the natives rain tree, which possesses 
some remarkable qualities. It is a 
tree of about fifty feet high when at 
maturity, and about three feet in 
diameter at the base, and has the 
property of absorbing an immense 
quantity of humidity from the atmos- 
phere, which it concentrates and 
subsequently pours forth from its 
leaves and branches in a shower, and 
j'n such abundance that in many 
cases tbe ground of its neighbourhood 
2s converted into a, perfect bog. It 
possesses this curious propeHy in its 



greatest degree in the summer, pre- 
cisely when the rivers are at their 
lowest, and water most scarce ; and 
the writer proposes that it should be 
planted in the more arid re^ons of 
rem for the benefit of agriculturists. 

The Life of Liohens. — From 
experiments made by M. Grodlewski, 
it appears that Lichens — at least 
those which formed the subject of his 
investigations— absorb aU the oxygen 
of the air, and exhale carbonic acid 
in darkness, the formation of gas 
being stayed when the available 
oxygen of their receptacle is used up. 
In 24 hours, at the average tempera- 
ture, they absorb about their own 
volume of carbonic acid. 

An Electrical Plant. — ^A plant 
possessing natural electrical powers is 
said to have been discovered in Ni- 
caragua, and a short description of it 
was given in the beginning of 1877, 
in a Belgian horticultural journal. 
It is a species of "Phytolaces," and 
has been christened ** P. electrica" 
in consequence of its curious proper- 
ties, which are so strong as to cause 
a sensible shock, as from a galvanic 
battery, to the hands of any person 
attempting to gather a branch. The 
needle of the compass is affected by 
proximity to the plant. There is a 
curious shrub, called the "compass 
plant, "which has long been known to 
exist in the prairie lands of the 
western States of North America, 
and which takes its name from the 
peculiarity that the edges of the leaves 
are invariably turned north and south, 
while the surfaces face east and west. 
This curious property enables tra- 
vellers, by simply feeling the leaves, 
to ascertain their direction in the 
darkest night, the plant itself having, 
it is said, a perceptible general in- 
clination towards the Pole. The 
cause of this fixity of position in the 
leaves has never been discovered ; 
some authorities attributing it to the 
effect of light on the varying sensi- 
tiveness oi t\\.e \.^o sv^L^^ o^ \i\vft laaves.» 
while others Bee\L lox >i\i^ x^'aao\i \sv 
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electricity. The latter hypothesishas 
not been generally accepted, but if 
the alleged discovery of tne electrical 
plant in Nicaragua is authentic, the 
probability of such an influence being 
at work in the compass plant is 
greatly increased. — Globe, 

The Colouring Matter of Plants. 
— Chlorophyll, orthecolouringmatter 
of plants, has been recently discovered 
by M. Fremy to consist of two prin- 
cipal constituents: one yellow, and 
called by biTn phylloxanthinf and 
the other a dark bluish-^een, which 
he calls phyllocyanic acid. Having 
further inquired into the manner in 
which the substances occur in the or- 
ganic tissue, he concludes that **the 
colouring matter of leaves is a mixture 
of phylloxanthin and phyllocyanate 
of potash." 

Plants and Insects. — A lecture 
on the relation of plants to insects 
was delivered in September, 1877, by 
Sir John Lubbock, M.P., to the 
members of the Brighton Literary 
Association. The lecturer commenced 
by giving a description of the flower 
of the common nettle, of which he 
exhibited an enlarged diagram. He 
pointed out that the lower lobe of 
the corolla formed a kind of platform, 
having at each end a projecting lobe 
or tooth. Between the lower and 
Tipper projected the little point of 
the pistil. At the lower end of the 
tube there was a small reservoir of 
honey, and just above was a little 
row of fine hairs. What did all 
those parts of the flower mean ? and 
why was the flower white ? What 
was it that regulated the length of 
the tube ? and why was the corolla 
white, while the rest of the flower 
was green? Such questions might 
be asked with respect to almost every 
flower. A celebrated German bota- 
nist. Christian Conrad Springell, had 
been the first to throw light on this 
interesting question . Everyone knew 
the importance of flowers to insects, 
and that bees and bntterOiea derived 
tbe main part of their nourishment 



from flowers, but comparatively few 
were aware of the importance of in- 
sects to flowers. If flowers were use- 
ful to insects, insects were indispen- 
sable to flowers. The beautiful and 
varied colours of many flowers were 
due to the existence of insects. The 
hues, lines, and shades found in day 
flowers were invariably absent in 
night flowers, and the reason was 
that, as they bloomed at night, they 
could not be seen. Those flowers 
which were not fertilized by insects 
did not possess either colour, scent, 
or honey. 

In the great majority of instances 
the relations between insects and 
flowers were mutual, but in some 
plants it was different. There was 
a North American plant which actu- 
ally seized and devoured the insect 
which alighted on its leaves. By 
means of a diagram Sir John illus- 
trated the process by which the 
insect-devounng plant captured its 
prey. Representations of open and * 
closed leaves were shown. The lectu- 
rer said that a number of interesting 
experiments had been tried with those 
leaves, and it had been found that 
they very much disliked cheese, which 
disagreed with them and made them 
extremely ill. 

Sir John then entered into a de- 
scription of the simple structure of 
flowers, and dwelt at considerable 
length on the results of the fertiliza- 
tion of flowers by diffierent causes. 
Those fertilized by insects reached 
the highest state of excellence. Self- 
fertilization, he said, tended to dwarf 
the flowers. In the case of a con- 
volvus, experiments had been tried 
by which it was shown that where 
the flower had been self-fertilized it 
only grew to a height of five feet, 
while a flower fertilized by the pollen 
of another plant had grown to a 
height of 7ift. The lecturer then 
mentioned some fe^"^TVxcifcTL\."^ \ft \.^ 
if bees were oi "wetci lioX, «X^^ ^»^ ^i^s^- 
tinguisli coVoxLTO. "EL^ «8i^^ "^^ ^^^ 
taught a \>ee to coxna \jo ^ <i«8sewa 
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place for hone^, and he had then 

f laced a (][uantity of honey on some 
lue paper. He allowed the bee to 
come to this honey several times, and 
he then placed some more honey on 
a piece of orange-coloured substance. 
During the absence of the bee on one 
occasion, he took advantage of the 
opportunity and shifted the positions 
of the two lots of honey. The bee came 
as usual to the spot where the blue 
paper had formerly been placed, and 
stood as if in doubt near to the 
orange-coloured substance, and then 
it dashed over to the blue paper and 
commenced feeding from it as usual. 
The lecturer said he had experimented 
with a variety of colours, and found 
it was always the case ; if they used 
a bee to take honey from a certain 
colour, he would always select that 
colour from among otners. It was 
fortunate for them that bees enjoyed 
the same colours and liked the same 
smells as they did, as there were 
certain flowers which were fertilized 
by flies, who preferred livid yellow, 
dincy red, and very unpleasant- 
smdUng flowers, and they were in- 
variably accompanied by a very dis- 
agreeable odour. Therefore, if the 
majority of flowers were fertilized by 
flies, they would find that their gar- 
dens lost many of their present 
charms. 

After referring to the physical 
action of flowers of the class ferti- 
lized by insects, the lecturer went on 
to refer to the different plants which 
repelled the visits of insects. Why 
were some flowers sticky and some 
slippery, and what was the use of 
hair upon plants ? These conditions 
were to repel the visits of unwelcome 
insects who coidd not make use of 
the pollen they robbed the flower of, 
for fertilizing purposes. He pro- 
ceeded to explain the physical adapta- 
tion of insects to tne flowers with 
wMch they were so nearly allied. 
Meferring again to plants, he said 
J^^^^ ^Aer found that at certain par- 
ticaJar hours flowera closed. This 



habit of going to sleep was very 
curious, and afferent flowers kept 
different hours. The reason for it, 
however, was obvious, for flowers 
which were fertilized by moths and 
other night-flying insects would de- 
rive no advantage from being open 
by day, and on the other hand, those 
fertilized by bees would gain nothing 
by being opened at night. The 
closing of flowers, he befieved, had 
reference to the habits of insects,- and 
it must be confessed that the opening 
and closing of flowers was gradual, 
and that the hours varied ffreatly 
according to circumstances. Although 
it would be possible to construct a 
flower clock, he was sure in these 
days it would not be of very much 
use. The observations to which he 
had that evening called attention, 
had given to flowers additional inte- 
rest, cuid often showed that insects, 
especially bees, had an importance 
previously unsuspected. The arrange- 
ment of the colours, form, and scent 
of flowers — ^all had reference to the 
visits of insects, and were disposed 
in such a manner as to secure the 
great object for which these visits 
were destined, so that it came to 
pass that just as gardeners by select- 
ing seeds from Sie most beautiful 
varieties of flowers, begat others as 
beautiful ; so insects by the fertiliza- 
tion of the largest and most beautiful 
flowers unconsciously, but not the 
less effectively, contnbuted in a large 
degree to the beauties of- our woods 
and fields. 

Edelweiss. — This fluffy white 
flower, dear to Alpine climbers and 
superstitious brides, is at length to 
be legally protected, such a measure 
being rendered necessary to prevent 
the plant from becoming totally ex- 
tinct. In the Engadine a law has 
been passed prohibiting the sale of 
the edelweiss in its fresh and living 
condition, the first offence to be 
visited with a fine of 4*. The Swiss 
children, axe Wie \Tats.\. offenders, as 
tliey p\iW \rp t\ift i^\mqX, Taw.^-^ \s^ 
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the roots, and pester travellers to buy 
a tiny bouquet of edelweiss or other 
" Alpenblumen " for 60 cents, while 
in the tourist season nearly every 
passenger in the homeward bound 
steamers to the Swiss lake-side towns, 
wears a tuft in his hat as a trophy 
of his mountaineering exploits, be 
they even confined to a raQway trip 
up the Rigi. 

Sending Plants to Sleep. — Several 
members of the Parisian Biological 
Society have recently been engaged 
in a series of experiments which seem 
to prove that everything endowed 
with life, whether animal, plant, or 
ferment, is susceptible of being 
brought under the mfluence of anaes- 
thetics — ^in other words, may be sent 
to sleep. It has been proved that 
theinnuence of ansesthetics extends 
to all the animal tissues, and last of 
all to the central nervous svstem. 
Hence, it was argued, plants naving 
tissues must be also subject to the 
influence of ether, &c. Experiments 
have proved this to be the case. 
Germination is arrested by anesthe- 
tics. The watercress, for example, 
germinates within thirty hours. Ether 
arrests germination in this plant, but 
does not destroy that faculty. It 
merely sends the plant to sleep, for 
germination recommences as soon as 
uie use of ether is suspended. This 
capability of being sent to sleep is 
not confined to plants — ^it extends to 
ferments. Thus the ferment of beer, 
when submitted for twenty-four hours 
to the influence of ether, becomes 
perfectly dormant, but recovers ac- 
tivity as soon as ansesthetic action is 
suspended. 

Birds, Insects, and Forest Trees. 
— ^A paper read by Mr. Dunn at the 
annual meeting of the Scottish Ar- 
boricultural Society **on the insects 
injurious to forest trees and their 
remedies" shows that the preserva- 
tion of trees depends in creat measure 
on the preservation oi birds. The 
wnibject, whether from a scientific or a 
cultural point of view, is of the great- 



est im^rtance. The aphis, or plant- 
louse, is the most universally distri- 
buted of all the pests that prey upon 
trees ; and the injury it does is incal- 
culable, as not a plant which exists is 
exempt from its attacks one way or 
another. One aplus is capable of 
producing no fewer than one quintil- 
lion of ito species in a year, and these 
enormous families are easily provided 
for, inasmuch as they subsist upon 
the young and tender wood and leaves, 
sucking up the sap and curling up and 
blistering the leaves, which ultimately 
become fellow and drop off. The 
aphis emits the well-known honey- 
dew so common on trees and hedges 
in spring and early summer, and 
which is so deleterious to vegetation 
by clogging up the pores of the leaves, 
.almost every plant has a species of 
aphis common to it, but tne most 
destructive are those which attack the 
larch and thorn. The aphis, however, 
is but one of the many enemies that 
trees have to contend with. Red 
spider is very destructive to limes, 
poplar, and elms, and to conifers in 
oiy weather, while the coccus, or scale 
family, infest almost every tree and 
shrub, and^ unlike many insects, 
remain iminjured by the severest 
weather; nothing but burning and 
rooting out the trees being eflSctual 
to save the plantations where it 
appears. There are also numerous 
varieties of beetles wMch prove de- 
structive to trees, some of whose grubs 
bore into the roots of their victims. 
Timber trees are also subject to the 
assaults of many moths, sudi as the 
goat, the leopard, and ^e hawk 
moths. Mr. Dunn mentioned several 
decoctions as likely to be useful in 
destroying the insects, but he con- 
cluded by advising foresters to clear 
their plantations of all dead or 
fallen woods, and last, but not least, 
to encourage the breeding of bi£<i& 
which pxey on. ^i\ift *\Ti"afc^\a^ ^sqlOcl ^& SJos. 
woodpecker, ^WVoi^, ^^^aSSsiOcL, ^^'«s.- 
row, go^difiiieY^ sw«iWw> \g»«oSssi.OD^ 
wagtail, tom\it, >to>o^ tOwcb., ^s«5 
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start, titmouse, blackcap, nuthatcli, 
flycatcher, whitethroat, and wren. 
The advice thus given to foresters is 
also well worth the attention of 
fanners. 

An Aged Orange Tree. — Some 
idea of the longevity of orange trees 
maybe gained from the following fact : 
— ^The magnificent orange tree in the 
orangery of the palace of "Versailles, 
known under the name of the Grand 
ConrvetcMe, died during 1877 in its 
455th year. It came from some pips 
of a bitter orange sown in a pot at the 
commencement of the 16th century, 
by Eleonore of Castille, the wife of 
Charles III., King of Navarre. The 
orange trees which sprang from them 
were then kept in the same enclosure 
till 1499, in Pampeluna. It was in 
1684, more than two centuries and a 
half after their production, that the 
orange trees of Pampeluna were trans- 
ferred to "Versailles. 

Mimicry in FungL — "For many 
years past,'* says Mr. W. G. Smith, 
writing in the Oardeiners* Chronicle^ 
** I have observed a phenomenon in 
connection with the higher fungi, 
which, had it been observed in the 
case of animals, would, I have little 
doubt, been put down under the head 
of * Protective Resemblance.' Quite 
recently a case was published in the 
columns of the Gardeners^ Chronicle^ 
where Agaricus fastibilis, a poisonous 
fungus fereatly resembling the com- 
mon musnroom, but widely separated 
by anatomical characters), grew upon 
a mushroom bed. And quite re- 
cently a correspondent of the Gar- 
deners* Chronicle has sent a dense mass 
of fungi from a mushroom bed, to be 
named. At first sight, the plants of 
which the mass consisted, had appar- 
ently all the characters of the sub- 
genus clitocybe, and I was inclined to 
refer them without doubt to Agaricus 
dealbatus, because this white-spored 
plant {which generally grows m fir 
plantations) is in the habit of occa- 
sionalljr forsaking its normsA place of 
S^'owth and appearing on mushroom 



beds. The mushroom-bed variety of 
Agaricus dealbatus is well-known, as 
(when in this position) it always grows 
in groups, and the caps of the fungi 
are much lobed and undulated. My 
surprise, therefore, was great, on 
examining the spores of the plants, to 
find them not white but pink : the 
fungus was not A. dealbatus but A. 
orceila. Both species have exactly the 
same white lobed and undulated tops, 
the same anatomical characters, and 
the same strong fungoid odour ; more- 
over, both are edible. 

**In the Gardeners* Chronicle for 
November 16, 1872, I published 
several instances of a similar mi- 
metic habit in fungi as — 1. Can- 
tharellus carbonarius . and Agaricus 
atratus, two totally different fiingi, 
with strong external resemblances ; 
these commonly grow in company on 
wood ashes. 2. .^garicus fascicularis, 
A. alnicola, and A. connissans, diverse 
fungi, with almost exactly the same 
colouration and habit, which grow in 
company on stumps. S. Agaricus 
carbSnaiius and A.%umosus,^found 
on wood ashes, &c. 

** Every fungologist is acquainted 
with Agaricus cucumis. It is known 
in an instant by its strong odour of 
stinking fish ; it grows upon the 
ground and upon fragments of dead 
wood, and has red-brown spores. Now 
I have found a plant with every ana- 
tomical character of A. cucumis, in 
exactly the same habitat, with the 
same abhorrent odour, but with white 
spores. According to Fries, this 
colour 'of the spore makes the plant 
another species belonging to a differ- 
ent section of Agarics. Is it so, or 
is it possible for a brown-s^red 
Agaric to have a white-spored variety ? 
There are white varieties of several of 
the larger fungi, and every micologist 
will remember the case of A . cretaceus 
which has been placed at various times 
by different authors in the white, the 
pink, and the purple-brown spored 
sectioiia. 



THE WORLD OF PLANTS. 



38 



Agaric, and A. popinalis, a pink- 
spored species, are distinct, bat they 
nave strong external resemblances, 
and I have frequently found them 
growing together. I have seen the 
white-spor^ Agaricus ostreatus and 
the pink-spored A. euosmus so much 
alike in general aspect that it was 
simply impossible to distinguish one 
from the other without reference to 
the spore-colour ; and the odour has 
been the same in both. With me 
they grow on the same trees, and at 
the same season of the year." 

A New Cotton Plant. — The Alex- 
andria Correspondent of the Times 
sent home in February, 1877, the fol- 
lowing account of a discovery which 
excited considerable curiosity amouj^t 
a large branch of the manufacturing 
community : — ** The cotton world of 
Alexandria is just now immensely 
interested in the alleged discovery of 
a new species of the cotton-plant, 
which promises to effect a revolution 
in the prospects of Egyptian cotton. 
Everyone £nows the story of M. 
Jumd, who, fifty years a^, walking 
in the garden of a Turk at Cairo, 
noticed how well a certain cotton-tree 
flourished, and how he took away the 
seeds therefrom, and planted and re- 
planted them until he founded the 
present cotton culture of Egypt. 
Well, it appears a Copt has now 
made a ' new departure ' of a similar 
kind. The results already obtained 
from the new plant are most extraor- 
dinary. It compares with the old as 
follows :— An ardeb (2701b.) of ordi- 
nary cotton seeds sows on an average 
eight feddans (acres), and produces 
four cantars (lOOlb.) of cotton in seed 
— ^that is to say, the cotton with the 
seed inside it as it comes out of the 
cotton pod. Taking this yield as the 
average, every ar(kb planted pro- 
duces 82 cantars of ginned cotton and 
about 24 ardebs of seed. An ardeb 
of seed of the new species sows, like 
the other, eight feadana ; but its 
yidd Is more tbaa treble, and has 
even been stated at Gve fold. But 



my most trustworthy informant only 
gives ten cantars per feddan, which I 
may add is the amount taken by one 
of the leading firms as the basis of 
their calculations as to the effect of 
the new plant. They add that it 
is difficult to say exactly what would 
be the ordinary yield, as all returns 
hitherto are the result of exceptional 
culture on a small scale. On this 
calculation of ten cantars, each ardeb 
of seed would produce 80 cantars of 
cotton in seed — that is to say, over 
double the amount produced by ordi- 
nary seed. At present prices each 
ardeb would return about 240Z. in 
seed and cotton together, instead of 
961. as it does now. 

** The new cotton, I am assured on 
the best authority, is of good appear- 
ance commercially speaking, and 
quite equal in quality to ordinary 
Egyptian cotton. The plant grows 
in a different manner to the ordinary 
cotton-plant. It grows to about the 
height of ten feet, has a straight ver- 
tical stem, without branches, with 
very few leaves, and is thickly stud- 
ded with pods. Seventy are said to 
have been gathered from the first plant 
discovered. The ordinary cotton is 
found on a shrub, some four to five 
feet high, with spreading branches. 
Nearly a yard must be left for air, 
light, ana growing room between 
each shrub, whereas the new plant, 
from the absence of branches, requires 
only half the space. This fact is of 
material importance with a view to 
its capabilities of production in a 
given space. It is called here Bamia 
cotton, from the resemblance of the 
plant to a vegetable of that name, 
and the Arabs maintain that it is the 
result of a cross between the two 
shrubs. But others say it has been 
brought from the Soudan, or Equa- 
torial Africa. Nothing, however, is 
positively known. 

** The history ol \\."& ^iMtft^^^r^ Sa. 
curious, k Ca^\.\vT«!i!55, m'Cafc 'Q^'^ 
part oi t^Lfe T>5\.\«s ^\. «^ ^lia^ 'msS^^"'^ 
Berket e\ aa\> (,*^^\V oi ^^ws^^^^^" 
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station on the Cairo railway), in ^he 
Province of Menouf, noticed in the 
autumn of 1873 a plant in a cotton 
field wholly different to the rest. 
He collected the pods, separated the 
seed, and plantea it in secret in an 
isolated plot of ground. For three 
years he has carried on the cultiva- 
tion, and now there are said to be 
from three to four hundred ardebs in 
the country, and the seed is sold in 
the public market." 

The Vegetables of the Caucasus. 
— In the Berliner Monatsschrifl for 
June, 1877, H. Scharrer, Carden In- 
spector in Tiflis, gives an enumera- 
tion of plants used by the inhabitants 
of Trans-Caucasia as vegetables, and 
as remedies for various complaints. 
Among the more noteworthy are the 
following, with their uses : — If there 
is much Lolium temulentum in the 
grain used for making bread, the root 
of Helleborus abchasicus is thrust 
into the newly-made dough, from 
which then a quantity of turbid yel- 
low water flows, and the bread is 
thereby rendered wholesome. The 
j&uit of Physalis alkekengi is em- 
ployed to colour butter. Amaran- 
thus viridis, several species of Rumex 
and Chenopodium, and Urtica urens, 
and Dioica are eaten as vegetables. 
The young shoots of the nettles, from 
lin. to 2 in. long, are highly esteemed 
and expensive, and the leaves of va- 
rious kinds of dock are collected and 
dried for winter use. Dracocephalum 
moldavicum is cultivated as a subsi- 
tute for tea, and an infusion of the 
leaves of Mentha piperita and M. syl- 
Testris ia also drunk instead of tea. 
The fruit of Sambucus ebulus is used 
to make red wine of white ; but wine 
thus treated is injurious to the 
health. Achillea millefolium, dried 
and reduced to powder, is applied to 
open wounds. Chelidonium nlajus is 
ffiven in cases of internal injury ; and 
infusion of Verbena officinalis is a 
Avourite febrifuge. Galium mollugo, 
^^opped fine and sopped in sour 
■'DU&;, is given to young geese ; and 



Tragapogon species is collected when 
young, and eaten raw as a blood 
purifier. — Oardener^s Chronicle. 

Vegetable Digestion. — All the 
evidence bearing upon vegetable di- 
gestion has been fully examined by 
Professor E. Morren, of Li^ge, in a 
communication to the Royal Academy 
of Belgium. He treats more particu- 
larly of the r61e of ferments in the 
nutrition of plants. It is indubitably 

g roved, he states, that certain plants 
ave the power of attracting, retain- 
ing, killing, dissolving, and absorbing 
insects, and even mgher animals. 
Moreover, digestion is not exclu- 
sively confined to carnivorous plants, 
but it is common to them all, and ^ 
appears to be the necessary condition 
to assimilation. He endeavours to 
show that the presence of the same 
organic products in plants and animals 
is easily explained when we recognise 
the fact that nutrition is similar in 
the two kingdoms. Formic acid, for 
instance, is found in ants, and ^n the 
hairs of the stinging-nettle ; butjrric 
acid in the pulp of tamarinds ; palmic 
acid in animal fats and in palm sugar ; 
oxalic acid in the renal secretion, and 
in almost all plants. The protoplasm 
again, offers the same essential cha- 
racters in plants and animals, suffers 
the same reactions, the same move- 
ments, and the same contractility. 
Basing his argument upon these and 
other data. Professor Morren finds 
nothing remarkable in a similarity of 
functions ; and the facts that have 
been brought to light concerning 
"carnivorous plants" may be re- 
garded apart from the pecuhar struc- 
ture of the plants, as particular cases 
in a general rule. 

A Marvellous Botanical Dis- 
covery.— ** Whilst Professor Tyndall, 
says the Times of India, * * is watching 
infusions of hay and turnips for some 
signs of life, the Chinese could give 
him a plant which, undoubtedly, 
evolves into a living creature. They 
have a i^lant called ginseng, and 
this, aiter gtomn^iot ^i\cc^^ Q.«SL\.\3a\<i^, 
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is inspred thioo^ the stauii|^ by 
the spirits <^ the hills and rireny then 
to burst into the shape and fonn of a 
man. In course d time the new 
Greatnre can leave the earth and drell 
amon^ the stars ; but the most won- 
derfiif port about him is his white 
blood, which is a sovereign cure for 
all diseases, and a saf<^;nazd against 
mortality. It is very hard, however, 
to get uiis white blood, this divine 
ichor. To b^in with, von mnst be 
extremely pious, and must pny and 
&8t for s(Mne while before mAing the 
attempt. Then the plant spirit may 
be demded into bellying that a rea 
paper lamp with seven purple stars is 
the Great cear ; and he comes near, 
being a star wors^pper. A net is 
kept handy, the spirit caught, and 
his arm cot with a knife <^ agate, and 
the drops of white blood caught in a 
vessel of the purest jade. As a few 
drops will bring a dead man to life, 
they are natunOly valuable.'* 

Japanese Froit. — ^At a meeting 
of the Royal Horticultural Socielr in 
the close of 1876, Mr. Wilson exhib- 
ited ripe specimens of the Diospyros 
kaki, a firmt much grown in Japan, 
with a flavour somewhat like that of 
an apricot, and of about the same 
size. The tree is dwarf in habit, and 
is eminently ornamental in a con- 
servatory. 

Coffee <and Tea. — ^A correspondent 
of the Journal of the Society of Arts 
recommends the use of the coffee>leaf 



of the coffee berrr ; and in 
the Eastern Archipelago, he sajs, the 
leaf is pteferred. Tea from coffee- 
jeares has been made in Australia, 
nd is pronounced to be a preferable 
beverage to that made from the boiy. 
A trial of mate tea, so generally used 
in South America, is also recom- 
mended. At present this tea is hastily 
procured during an incursion into the 
woods ; but, if carefully and S3rs- 
tematicaHy prepared, it is' believed it 
would become a special favourite. 
Unlike common tea, no nervous dis- 
orders arise from its inordinate use. 

Growing Maize. — ^A correspondent 
of the Gardener^s *<7hnmicU recom- 
mends the cultivation of maize in this 
country, to be eaten in the green 
state, or ripened if desired. The 
variety caUeil Galatz succeeds welL 
It is sown in open ground, between 
the b^innin^ of April and the middle 
of May, and will be fit for use in 
August or September. The cobs 
should be boiled for half an hour 
when cooked. 

The Phylloxera. — The phylloxera 
continues to commitsreat ravages in 
Flench vineyards. The most ef^tual 
alleviation of the pest seems to be 
afforded by flooding the vineyards, 
which is now being hurgely done with 
the aid of centrifugal pumps. A new 
alarm has arisen in regard to red 
wines, which some unprincipled 
vendors have begun to colour with 
rosariUne and fucnsine. 
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ly.— GEOGRAPHICAL NOTES AND 
TRAVELLERS' TALES. 



Gtoographioal Besearch. — Sir 
Kutlieiford Alcock, in his opening 
address, delivered at the anniversary 
meeting of the Koyal Geographical 
Society, on the 28th of May, 1877, 
remarked that the period which had 
elapsed since the last anniversary 
mpting had beeil in many rejects 
an unusually successful one. Great 
interest in geographical researches 
had been excited by the return of the 
Challenger and Arctic Ex^ditions, 
and by the arrival of Laeutenant 
Cameron from his "marvellous" 
journey across Central Africa. Home 
surveys had included re-examinations 
of the shoals between Yarmouth Road 
and Dover, the Hewett and Cockle 
Channels, the entrance of the river 
Thames, and Shoreham Harbour ; 
the survey of the Solway Firth and 
Tudwell Bay. In Ireland extensive 
surveys of the river Shannon had 
been made with much advantage. 
In the Mediterranean the seaboard 
from the Diametta mouth of the Nile 
river to Port Said had been re-sounded. 
The Red Sea and a portion of the 
Arabian coast had been re-surveyed 
with good results. Work of a similar 
kind was also proceeding in the 
Mauritius, the Indian Archipelago, 
and China, the south-west coast of 
the Corea and Japan, Newfoundland 
and Labrador, Jamaica, "Western Aus- 
tralia, the Fiji Islands, &c. The 
results of the Challenger Expedition 
had been most valuable. The voyage 
of that ship had been very remarkable. 
She iad traversed a distance of 68,890 
iDiIes, had occupied three years and 
^^f ^^^^ ^^ S^^^S round the world, 
^^fff^^ ^^^^ *^^ liigiiest south- 
em ratitude. fifio ^^/ ^^^ traversed 



intricate seas and approached lands 
scarcely known to the navigator. 
During the year 1875-6 a trigonome- 
trical survey of India to the extent of 
4,182 miles had been made. Exten- 
sive surveys of the Indian coast under 
the new Department of Indian Marine 
Surveys had also been made. One or 
two explorations by natives of India, 
disguised for the purpose and in- 
structed by the Government, in the 
Trans-Himalayas, were most interest- 
ing, and had increased our knowledge 
of that portion of the dominions of 
the Amir of Bokhara and the Amir of 
Afghanistan. The travellers ran 
great risks in their journeys through 
the districts, and one was stopped 
and turned back. The greatest work, 
however, in that direction was per- 
formed by one Nain Singh, who, 
trained for the purpose by the Govern- 
ment Survey Department, had made 
two remarkable journeys into Central 
Asia, and poured a flood of light upon 
our hitherto uncertain knowledge of 
the district. For his first journey 
the man had received a gold watch 
from the Society, and last year the 
Society's highest reward, the gold 
medal ; and now he was living retired 
on a pension from the Goverment — a 
well-earned reward of his labour. 
Other countries besides England had 
been busy during the past few years 
in geographical explorations. Russia 
had endeavoured, though unsuccess- 
fully, to unite Western Siberia with 
Europe by the navigation of the 
Glacial Ocean. France, in an expe- 
dition under Lieutenant Brazza, had 
endeavouied to penetrate the Nyam 
I Nyam country, aIi^^va.^sv3^Q^Q^cwtlY 
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reached by l&aiopeans. Italj foor 
years ago sent an expeditioii to the 
capital of Shoa, and thenee to the 
Equatorial lakes, and that explorsftiati 
was still proceeding, meeting with 
many difficulties and much opposition. 
Portugal had lately voted 20,000/. for 
geographical exploration in the inte- 
rior of her possessions on both ooastsw 
On Moont Ararat. — ^Dr. J. Biyoe 
delivered a lectnre in March, 1877, at 
the Royal Institotion, on " Armenia 
and Ararat." In addition to infor- 
mation which previoos trayellers 
have given, he described his own 
ascent of the holy mountain. As 
Cossacks would not, from pride, act 
as porters, he engaged Kuids to carry 
his impediments, but was obliged afaio 
to engage Cossacks to protect him 
from the Kurds. Notwithstanding 
the fjBct that the ascent has now been 
made several times, it is still a rooted 
superstition in the country that the 
mountain is under superhuman care^ 
the Kurds say of devils, the Ar- 
menians say of angels — and that it 
cannot be ascended. His attendants 
gradually fell ofE^ and he completed 
the ascent alone. When far above 
the level of trees, he came upon a 
small piece of wood, which he exhi- 
bited, tiioi^h he was not prepared to 
account for its appearance at so ^reat 
an elevation. Former travellers have 
alluded to the volcanic origin of the 
mountain. He found this to be so, 
though there was no trace of a crater, 
no more than of the Ark, though 
there Is a firm belief through the dis- 
trict that the Ark Is still preserved In 
a recess. He thinks the whole of the 
summit has been carried away by de- 
nudation. The appearance of the 
mountain, rising as It does 14,500ft. 
above the valley level, is very strik- 
ing, and it naturally suggests that It 
would be the first spot of dry land in 
the district after the flood. After 
alluding to the tribes occupying the 
district. Dr. Bryce said he believed 
the ^people were retrograding rather 
tJtan progressiBg, 



Tbe "Wmtar <rf the Lake of 
Qtiueia. — ^ThoKwho hare trav^rikd 
along Lake Leman have been often 
struck with the marrelloiis tians- 
paiencT of the dear, bhn^y-tinted 
water. But they would oertiinly have 
imaginfd that it must be at* least 
more tiaaqnrent in summer, when it 
has a smaller quantity of muddy 
matto' thrown into it than during 
winter. M. Forel, who has lately 
paid oonaideFable attention to the sub- 
ject, assures us that this is- not so. 
On the oontruy, he explained le- 
oentlyto the French Academy that 
the water is much more transparent 
in winter than in sunmier ; but the 
explanation is utteriy different from 
anything we should have been dis- 
posed to imagine. It is not due to 
the prevalence of muddy particles at 
one time of year more tlian at another, 
as the water appears to be always 
equally lucid. But in sunmier, owing 
to the higher temperature, the water 
is not uniformly heated, and there are 
thus layers formed of different densi- 
sities. In the winter, on the other 
hand, the temperature is lower, of 
course, but then it is uniform 
throughout, and thus the observation 
of objects at the bottom is not so 
much interrupted. 

New Britain and New Ireland. 
— ^A Wesleyan missionary, the Rev. 
George Brown, has returned in safety 
from an exploration of twenty months 
on the unknown coasts of New Bri- 
tain and New Ireland. He crossed 
the latter island, which he found weU 
populated. **No white man was 
ever seen inland before, but no opposi- 
tion was offered to the explorers. A 
difficulty was experienced In getting 
the natives to go any distance from 
their villages, as they are so often at 
war with one another. Plenty of 
proofs of cannibalism were found. 
One of the party^, on going into one 
house to light his ^1^^ «a.^ ^ ^^\&scQk 
roasting thfe t\i\^ wcAVi^^SkS. ^^sssso^ 
whowas\d\\feeL^^^«3\^^^" ."^ 
exploTing "^tt^ ^«t«k YQ\«t«^^ft^N»'*^'* 
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curious legend of the tribe of *' tailed 
men" wmch is met with in many 
undvilised countries, but they do 
not, unfortunately, succeed in getting 
any further than second-hana testi- 
mony. ** The natives," it is stated, 
**of Blanche Bay, New Britain, 
affirm positiyely the existence of a 
race of men with tails at a place called 
Kali, and deny indi^antly that they 
are monkeys, askmg if monkeys 
could fight with spears, plant yams, 
make houses," &c. But it is signi- 
ficantly added that the interesting 
race dwell in the interior of the 
country, "where no white person has 
ever penetrated." 

Mr. Cockerell, a naturalist who 
accompanied the expedition, had 
special opportunities of research. He 
was detained for some time as a host- 
age in New Britain, and was enga^din 
"collecting" upon New Ireland for 
five months. He found the natives 
"very friendly," but he does not 
otherwise give them a good character. 
"They are all dreadful cannibals, 
and there is a strange custom in New 
Ireland which requires that a chiefs 
daughter shall be kept in a cage 
within her father's house until she is 
of marriageable age . The cage scarce- 
Jy gives ner room to move, and she 
cannot leave it during any part of the 
day, though she is {Qlowed to take a 
stroll with near relatives after night- 
fall When a chief dies, his body is 
wrapped up and placed in a tree ; 
and tne poor people are put in canoes 
in the sea to float away. The natives 
have large plantations, and work 
about two days in the week. They 
live chiefly on bananas, cocoa-nuts, 
and pork, but they also indulge in 
human flesh. — Pall Mall Gazette. 

Strange Ways in the Andaman 
Islands. — Some interesting observa- 
tions on t}ie habits of the inhabitants 
of the Andaman Islands by Surgeon- 
Ms}or Hodder appear in the appendix 
j^ ^^e report of the Army Medical 

department for 1875, just issued. 

^^e account given of these people, 



though not on the whole unfavour- 
able, does not leave the impression 
that they form a pleasant society, or 
that the Islands are a desirable place 
of residence. With the exception of 
a considerable variety of birds, there 
is a great deficiency of animal life — 
wild pigs and cats are nearly all that 
are known or believed to exist. 
Insects, lizards, and snakes are, how- 
ever, common. The aborigines are 
not cannibals as reported, and indig- 
nantly deny the imputation, nor are 
they, as has been stated, deformed 
and hideous, though not exactly pre- 
possessing in appearance. In height 
they vary from 4ft. 9in. to 6ft lin. ; 
they are extremely black, more so 
than the African negro, and some of 
them have " a dull, l^en hue like 
that of a blackleaded stove." They 
are fond of dancing, have a strong 
sense of the ridiculous, are exceedingly 
passionate, and easily aroused by 
trifles, when their appearance becomes 
diabolical. 

The men wear no clothing, and the 
women very little. They cover their 
bodies with red earth, and as orna- 
ments, wear strings of their ancestors' 
bones round their necks, or a skull 
slung in a basket over their shoulders. 
They are tattooed all over their bodies; 
their heads are shaven, with the 
exception of a narrow streak from the 
crown to the nape of the neck. They 
rarely have eyebrows, beard, mous- 
tache, whiskers, or eyelashes, and are 
very fond of liquor and smoking. 
They are short-lived and not healthy, 
not many passing forty years of age. 
Their language consists of few words, 
and these sound harsh and explosive, 
and are principally monosyllables. 
Their chief amusement, and indeed 
nearly their only one, is dancing, a 
monotonous song, and the music of a 
rough skin drum, which they play by 
stamping on it with their feet. 

Their method of courtship and 
marriage has the merit of simplicity. 
The youth, 'who is a candidate eats a 
certain kind oi lasf-iw^, NiVsiOa. ^^loa 
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him the appellation of " Goo-mo/* or 
"l»chelor desirous of marrying." 
The girls who are marriageable wear 
a certain kind of flower. The cere- 
mony consists in the pair about to be 
married sitting down apart from the 
others and starring at one another in 
silence. Towards evening the ffurl's 
father or guardian Joins the hands of 
the pair ; they then retire and live 
alone in the jungle for some days. 
The islanders make nothing but 
canoes, bows, arrows, spears, and 
nets, and these are necessary to supply 
them with their daily food. On the 
first establishment of the penal settle- 
ment in the Andamans their favourite 
occupation wasmurderingthe convicts 
and taking their irons for arrow-heads ; 
but they gradually gave up this objec- 
tionable practice, and now within a 
radius of ten or fifteen miles from the 
settlement stragglers are as a rule safe 
from attack, though beyond this 
radius Europeans, except in sufficient 
numbers and with arms for protection, 
would probably be roughly handled. 
Of late years "homes" have been 
established for the Andamanese con- 
sisting of lar^ bamboo sheds, in 
which those wqo come in from the 
jungle put up, coming and going at 
wiU. They seem, however, to prefer 
the jungle, and the attempts made to 
cultivate their acquaintance do not 
appear to have been crowned with 
success. 

The Exploration of Australia. — 
The Austwdians are diligently explor- 
ing their great country. The North- 
West Exploring Expedition which 
arrived at the Falls, Leichhardt 
River, on the 19th of October, 1876, 
reported that the country from the 
Cfoncurry gold fields to the head of 
the Southern branch, and thence trac- 
ing the course of the Diamantina to 
the South Australian boundary, and 
onwards to the 27th parallel of lati- 
tude, had been thoroughly examined. 
The party retum2d round the Western 
howidBxy of Queensland. A con- 
nexJoB was established between the 



furthest point reached by Captain 
Sturt in 1846, and the extreme 
southern point attained by Lands- 
borough, where a laige area of mag- 
nificent pastoral country awaits occu- 
pation. The Herbert River, after 
running a short distance into South 
AustraSa, re-enters Queensland, • and 
joins one of the principal heads of a 
large river, named the Mulligan, flow- 
ing through Queensland territoryto 
the 26th parallel of latitude. The 
country is superior to the Diamantina. 
It possesses fine lakes and an ample 
8U]^ply of salt, with splendid herb^. 
It is flanked on the western side by a 
sandstone range named after Governor 
Cairns. The extreme drought caused 
much suffering to the men and horses, 
and tluree of the latter perished. It 
being impossible to reach Cloncurry 
depdt direct, the party crossed the 
northern watershed, and followed 
down the Gregory, thence over to 
Leichhardt Falls, from whence they 
made for the depdt through settied 
country. They came vid Norman- 
ton to announce their safe return, 
and complete their instructions by 
traversing the Gulf shores. The most 
amicable relations were preserved with 
the natives throughout the course of 
the expedition. 

The Falls of Niagara. —The Falls 
of Niagara lost, in 1877, a well-known 
feature in Table Rock, the last piece of 
which broke off and fell into the river 
on May 24th. Table Rock was a wide 
ledge, projecting from fifty to sixty 
feet over the precipice on the Canada 
side near the Horseshoe Fall, and 
commanded a splendid view, while 
over 4,000 names of visitors had been 
carved upon it. Only half of the 
original rock remained, as portions had 
given way in 1818, 1829, and 1860, 
the piece which fell in 1829 being 
nearly the size of half an acre, and 
causing such a shock as to resemble 
an earuiquake. The mjBa&'^'bLvJ&.^^v^ 
way OIl^ike^^^L^iolU3a.^^'BV5gwiSi.^^^^ 
tons, an^ \>aft ^qO«. ^V«o. ^V^^ 
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three miles from the fall. Several of 
the trees which grew on the rock are 
now standing in the river as erect as 
when in their original places, and 
where the rock shelved off fix)m the 
bank, at a distance of twenty feet 
from the top, can be seen the root of 
a tree estimated to be two feet in dia- 
meter. The fall of Table Rock is 
supposed to have been caused by the 
sapping power of the water running 
under the bank. 

A Sadden Disappearance. — ^Two 
islands have disappeared from off the 
Australian coast — ^the Barker Islands 
and their inhabitants. A Captain 
Fisher, a Tasmanian capitalist, had 
purchased from the West Australian 
Government the right to remove guano 
Arom these islands, which were situ- 
ated inlat. 14^ S., long. 126*»E., and 
despatched three vessels thither in 
April, 1877. When the vessel ar- 
rived, however, at the presumed lo- 
cality of the islands they were not to 
be seen, and they are supposed to have 
disappeared through some volcanic 
disturbance. It was generally ima- 
gined that Australia lay out of the 
fine of active volcanic agency, so that 
the phenomenon is all the more re- 
markable. 

Through Eastern Turkestan. — 
At the meeting of the Royal Geo- 
graphical Society on the 14th of May, 
1877, a paper by Captain H. Trotter, 
R.E., was read by Mr. Markham, 
describing a journey made through 
Eastern Turkestan by the Punfit 
Nain Singh. The Pundit had in his 
journey to contend with many diffi- 
culties, all his baggage having to be 
carried on sheep, which, in that pas- 
toral country, make excellent beasts 
of burden. He started with twenty- 
six sheep from Lassa, in Thibet, and 
proceeded through Turkestan to the 
frontiers of China and Assam, visit- 
ing in the course of his journey several 
important lakes, and returning along 
the course of the Brahmapootra to Cal- 
cutta. He had made useful surveys of 
tlie country which he had traversed. 



A New Field for Xhrnlgration. — 
Mr. Manlev. Hopkins, Hawaiian Oon- 
sul-General, wrote to the TitMsva. the 
end of May, 1877 :— ** I have received 
a despatch from the Hawaiian Foreign 
Minister, in which I am informed that 
he had returned from a careful ex- 
amination on a Royal Commission of 
the island of Hawaii, the largest of 
that group, his duty being to report 
on the undeveloped resources of 
the island. The Foreign Minister 
proceeds to say : — * I am quite 
convinced that 10,000 European 
famiUes could find happy and 
prosperous homes on the island, 
and that a very laige number of East 
Indian or other field labourers could 
find profitable employment in culti- 
vating coffee, su^, and rice.* In 
asking you to give currency to the 
foregoing report, I would add that, 
although emigration to the Sandwich 
Islands may to many seem like 
journeying beyond the setting sun, 
the group can be reached in 80 days 
from Liverpool ; that the climate is 
healthy and beautiful ; that sugar and 
rice of high class can be produced al- 
most indefinitely ; that samples of 
Hawaiian cotton have been received 
here equal in quality to * Sea I^and,* 
and 01 coffee second only in appear- 
ance and flavour to the true Mocha. 
There is an enlightened Government 
and perfect security to fife and pro- 
perty throughout the islands. Edu- 
cation and the indigo plant overrun 
the ^oup, and can be had for nearly 
nothmg by those who choose to utilize 
those advantages." 

A Tour in Tasmania. — Colonial 
papers laid before Parliament in the 
beginning of 1877 include a report by 
Mr. Weld, Governor of Tasmania, 

fiving an account of a riding tour made 
y him last year in company with 
the Minister of Lands, the journey 
extending over about 370 miles. Start- 
ing from Launceston, he went through 
the north-eastern districts of the 
island, which were then attract- 
ing general attention o^-ing to the 
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discoveries of tin. This part of Tas- 
mania is chiefly hilly, but it contains 
large tracts, estimated at folly 70,000 
acres, of undulating and almost level 
land of very superior quality, and the 
soil of a ^reat part of the hills 
themselves is exceedingly rich. This 
country is almost entirely clothed 
with the most luxuriant vegetation 
possible. The district visited is 
what settlers term ** poor man's 
country" — that is, it is best adapted 
for settlement by men who will 
labour with their own hands and 
have sons and daughters to work with 
them. 

In the heart of the district the Go- 
vernor remained a day at the com- 
fortable homestead of a most respect- 
able settler, a native of Somersetshire, 
named Fry, who, with the assistance 
of his wife, four sons, and five daugh- 
ters, had, in eight years, cleared and 
laid down in grass about 250 acres of 
the 800 acres he owns ; he milks 50 
cows, and obtained a prize for cheese 
at the Melbourne Exhibition. Go- 
vernor "Weld was struck with the in- 
domitable energy of this family, who 
had penetrated alone into a then 
pathless forest, and attacked its huge 
trees with such determination, doing 
everything for themselves, working 
hard all day, and at night taught 
lessons, prayers, and even music, by 
the father. The Governor observes 
that though capitalists would find 
such a country too expensive to clear, 
the district is capable of keeping 
thousands of such families as this in 
health and plenty, not making a for- 
tune, but making a home and an in- 
dependence, and naving all their sim- 
ple wants supplied. 

All that is wanted is roads. The 
country is well watered with clear 
brooks and streams, and it is in the 
beds of these in the hiUy country 
that the discoveries of tin were made. 
The Governor visited a great number 
of '* claims," and came to the conclu- 
sion that upon an average as much as 
about 161, per week per man was 



being cleared* Labour was scarce and 
dear, wages ranging from 60s. a week 
downwaras for the best labourers, and 
hands were being imported from Mel- 
bourne. He mentions that on farms 
labourers get IL a. week and rations. 
The area known to contain tin, esti- 
mated at about 40 miles by 40, had 
only been partially prospected. The 
tin had to be carried generally at an 
expense of lOL to ISl. a ton to Brid- 
port on the north, and George's Bay 
on the eastern, coast, on the backs 
of horses by bush track over steep 
hills and among tangled roots and 
fallen trees. The Governor had often 
to dismount and lead his horse. 

The Governor can hardly hazard an 
estimate of the population of the dis- 
tricts he passed through. In Scotts- 
dale, about 40 miles from Launceston, 
a sober, honest, and industrious popu- 
lation of about 500 are settled, engaged 
in farming pursuits, and occupymg 
excellent land. A few other farms 
are scattered about the Ringarooma 
and other parts of the countiy. The 
mining and prospecting parties and 
packers numbereo, he thought, per- 
haps 300 men ; the increase would be 
rapid if roads were made. Returning 
to Hobart-town through the eastern 
districts, he saw some nne land, good 
farms, and neat villages ; but, as a 
rule, the east coast is more remarkable 
for climate and scenery than for any 
continued extent of good land. 

In the Island of Ascension. — 
Surgeon James B. Drew, R.N., for- 
warded to the Admiralty in the close 
of 1876 an interesting synopsis of 
notes on the natural nistory of the 
Island of Ascension, which he had 
explored while there with, as he says, 
his time to a great extent what is 
commonly called "his own." This 
little island, belonging to our "West 
Coast of Africa naval station, is of 
volcanic origin. Of the 41 extinct 
craters now found on the island the 
lajra^est is that which is known as 
"Cricket Valley," from the number 
of those insects which infest it t^ t^^ 
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on the wild tomato and other plants 
that clothe its surface. 

The list of mammalia consists of 
animals introduced from Europe frt>m 
time to time, the cat having been 
brought for the purpose of extermina- 
ting vermin, and allowed to run 
wild. Among the land birds are 
found the guinea fowl, pheasant, 
canary, and averdevat — ^this last a 
native of South Africa, belonging to 
the family of Fringillidse. The only 
representative of tne reptilia class is 
the much-famed sea turtle, of the 
order Chelonia, which frequents this 
island in the first six months of the 
year to deposit its eggs, which are as 
many as from 200 to 300 from each 
turtle. But comparatively few of this 
largenumber arrive at maturity, owing 
to the numerous enemies which 
prey on them. From the time of 
capture until required for use the 
turtles are stowed in ponds, and feed 
on seaweed and small crustaceans and 
molluscs, washed in and out of the 
ponds by the tide. Most of the fish 
found in the waters surrounding the 
island are eatable. The sreen fish 
(JuUs Ascensionis) is pecuhar to this 
island, and may be seen disporting 
itself among the rocks in the sandy 
bays left by the tide; it is closely 
allied to the Julis Sanctse Helena de- 
scribed by Mellis. In the list of in- 
vertebrata may be noticed the ostrea, 
a species of oyster, being found on 
all the rocks ; the palinurus, which 
is considered a great delicacy on the 
island ; and the Nerita Ascensionis, 
a species of whelk found only on 
this desolate island. 

The insect class is, of course, not 
wanting. There are two kinds of 
mosquitoes, one making night hide- 
ous with its discordant noise ; the 
other silent, but more venomous. 
The common house fly exists in large 
swarms, darkening the air, and ren- 
dering the j>artakmg of food an un- 
pleaaant necessity Tather than a plea- 

f"^\i ^^ ^^ ^^S ^ould be very 
^^^^Jesome if great precautions were 



not exercised to prevent its increase. 
The principal species of the order 
hymenoptera are not found on the 
island ; it is suggested that their in- 
troduction would be conducive to the 
spread of vegetation by fertilising the 
seeds of those varied species of phints 
which require insect agency. The 
representatives of the arachnida and 
myriapoda order, most frequently seen 
on Ascension, are the scorpion and 
centipede ; their bite is veiy painful 
at the time, but it does not leave any 
subsequent ill-effects. 

Passing from zoology to botany, 
Mr. Drew observes that vegetation 
during the cooler months (Mtnr to 
October) now covers nearly half the 
island, and even in the most barren 
parts the eye of the traveller is often 
relieved by the refreshing ween • of 
the wild tomato or the Mexican 
poppy. The thistle-like appearance 
of this latter plant has given rise to 
many misnomers, such as ''Thistle- 
hill," the calcined sides of which are 
covered with this hardy wanderer, 
now so largely scattered over the 
tropics. With the aid of Mr. Oswald 
A. Keade, the writer has been able to 
classify nearly all the flowering plants 
which Ascension produces, and he 
gives a list of the principal, observing 
that only six are indi^nous. 

He describes the island as salu- 
brious, its leading characteristics 
being dryness, and in the first four 
months of the year, great heat. 
When this is tempered by the south- 
east trades, the air is cooled to the 
balmy temperature of the shores of 
the Mediterranean ; but, at times, in 
the months of February, March, and 
April, when there is a northerly wind, 
or (for some hours) none at wl, it is 
hot, and ** one might almost say un- 
bearable." However, he says that 
the island is peculiarly healthy, and 
that with the green mountains to re- 
tire to when the heat on the plains 
becomes too great. Ascension must 
always "be couaVdct^d a. aanatarium of 
the ferst OT^ex . ^Mt^<iOTi\)\tV ^ ^^\cl- 
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mnnication is printed in full in the 
Admiralty Report on the health of 
the Navy in 1876. 

The Lake Begions of Central 
Africa. — ^At a meeting of the African 
section of the Society of Arts, held in 
March, 1877, Mr. EdwardHutchinson, 
lay secretary of the Church Missionary 
Society, read a paper on ** The Best 
Trade Route to the Lake Regions 
of Central Africa." Sir Samuel 
Baker, who occupied the chair, said 
that America had become a perfect 
giant upon the earth, while its civili- 
zation nad extended in the most 
miraculous form. When he was a 
boy, Australia was only known ; it 
now supplied them with wool, fat, 
and gold. In looking at Africa the 
question was naturally asked why 
tnis mysteriousdesert,althoughknown 
for thousands of years, had not pros- 
pered like Australia or America. It 
must be acknowledged that the pros- 
perity of a count^ materially de- 
pended uponits geogra{>hical facilities, 
and many such facilities were denied 
to Africa. 

Mr. Hutchinson said it was to 
Central Africa, as meaning the coun- 
tries adjacent to the great chain of 
lakes, and belonging by right of dis- 
covery to England, that his paper 
referred. He enumerated the condi- 
tions of any attempt at real utilisation 
and development of Central Africa, 
that through Zanzibar, under the 
three heads, geographical, commer- 
dal, and politicsd. The difficulties 
presented by the rivers, especially if 
swollen by rains, by the tropical 
jungle, and by the dreaded tsetse flv, 
do not attach to all routes, certainly 
not to those which keep along the 
watersheds. 

Mr. Hutchinson recapitulated the 
commercial and political advantages 
of the East Coast route, and insisted 
on the necessity of roads good enough 
for rough bullock carts. It was 
shown uaX the existing trade routes 
all more or leas start from some fairly- 
gwfd porter harbour, Mr. Stevenson 



proposed to construct a rood frt)m 
Eilwa to the north end of Lake 
Nyassa, a distance of about 870 miles, 
and to continue it thence to the south 
end of Lake Tanganyika, according 
to him 120 miles more. He woula 
form stations from 80 to 100 miles 
apart, and a central terminus or 
trading station at the north end of 
Lake Nyassa. He estimates the cost 
of a preliminary survey of his pro- 
posed road at 3,000Z., and the con- 
struction of a rou^h road at about 
iOl. per mile, making a rough total 
of 25,000Z. This, however, does not 
include the cost of erecting and main- 
taining the six or eight stations 
necessary to keep the roads open, nor 
the cost of improving the harbour of 
Eilwa. Mr. Hutchmson next criti- 
cised Mr. Stevenson's plan from the 
three points of view laid down at the 
banning of the paper. He thought 
that it is not certain that the explora- 
tions of this route will show it to be 
the best, geographically considered. 
He feared, also, that there would be 
no commercial advantages, and, look- 
ing at the scheme as a whole, he 
doubted whether it could do more 
than serve a part only of what we call 
Central Africa. 

Much had been said of late of the 
importance of turning to the best 
account the communication north and 
south afforded by the ^eat lakes. 
The passages of land which separate 
the Inorthem Nyanzaand the Southern 
Nyassa from the central Tanganvika 
are to be spanned by partages along 
roads ; and just as Mr. Stevenson, on 
behalf of the Scotch missions to Lake 
Nyassa, has urged his road from 
Kilwa, so others have proposed to 
carry a road straight across from 
Mombassa to Victoria Nyanza. This ■' 
idea might bear examination almost 
bett(*r than Mr. Stevenson's. At any 
rate, the travels of Rebmann and 
Krapf, Wakefield and Mr. New,t».kfij8L 
with thoaa oi ^wi\i\3a. K^ks.^^, ^^j^ 
us full m^oTm%.\.\oii wi ^'i ^^^^^.^ 
whUe the xecetit wj^ows^o^^'t ."^^jS**^ ^ 
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^1 iV ^'hui\"h Mi^ionary Society's 
>l;x>ioi», show tliat thrtf or four Arab 
i>'uuis u'^uUrly iiiako the journey 
!i\>Mi HoiulviAiUi to the Ijake. But 
Miih .ill the advantages possessed by 
MotiiUiHsM uH A iH>rt, the traffic is too 
uuiiiiis.»itAUt to jujitify any large ex- 
(\\-i;iiu>ii.s U'iug ionned in connection 

\kLlh It. 

Viu'iKor ivute to the "Victoria 
N\.iii/ui hiiJt, however, attracted some 
.iHx-niioii, and Mr. Hutchinson be- 
lie \\^l tluU ail otlVr had actually been 
uiadf lo idiioo 100,000/. at the dis- 
(KVMil of ail i'liiiuent man if he would 
kUi-iuia the oiH^iiiug up of the route. 
l'hi.<t vxuito thiikW.H oiHUi the jmssibility 
A uttliNii^ one of tlie throat rivers of 
I ho iiorthoru (wirt of Kant Africa — 
\i:... tho l>aiiA, or Osi, 150 yards 
Inwid, Mild aUmt 7 fm^t deep in the 
di> MNWum, ifiuiio 50 miles east of 
Mov\iit Koiiia, and thought to be 
^k^AVfl :ilKtvo the Mi^a. At its mouth 
hh^' IVtiu iH oouiioctiHl with the Osi, 
%\huh falU into Koruu>sa lUiy. The 
%\\v> u\oiii uiidituhtiHlly form one of 
itw U.U1U-14I highways to inner Africa. 
Ml Muu-hiu.vtu hail M^H^ut muoh time 
'.•I ^-.;% -^110111111; uativoM from the two 
iiscr-k, k-k ^I'U :m tmderM and slaves 
nSo ^uvl (laUu'kisl on them, and 
:vu:ut Lhvu .<iiAti*mouUi Himilar to each 

.•»lui. 

\i.ii vho lUxUiih of the i>si are the 
{««!.• >iu.ill iv^^^iLs Kipini and Kao, 
hIk-ucc aiii^aiis ^tAVl on thi.s nmte. 
•i ;.^ I \\.uvi ivMvl, tiiivorsHHl by about 
luui .iiuv». I'hx' st.ut is* made in 
::inu.u.'b .'I IVvvmlvr. Al»oiit 20 
iouiucv luiii^K U.S tv» Malululu, 



May. 

.11 the '»vidc»c» ^'i ! h^' MikNiiuya country, 
uii u.i\.uih .aiiiua i»a.s.s tlmmgh 

uithvuii Hi^lug l>hu-^ »»ail- At 
MaLiUuu .lit; '"^t ihc Hiwwnva, fivni 
•J i;i\:N' Mian-h 'uiLhoi luluiid. and 
'fu- S.010 lvoiv>. 'wui U» davs' man«h. 

.U v^^s, ALid I lie aUiaiu'c uh s.^ jdiort 
■ '^ ' \ . .illivadou ot vToiIcc, whioh 

~. ...J ic. .. Jilui: vaiwble products, 
__.- Ic .avibtwMiwuwdtabw. 
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This is the route which Colonel Gordon 
seems to have had in view in the 
recent expedition under McKillop 
Pasha, and itoffers advantages enough 
to make it worth trial. Still, it is 
not either geographically, commer- 
cially, or politicallv a route to meet 
the requirements of the development 
and civilisation of Central Africa. It 
would lead only to the east and north 
shores of the ^ ictoria Nyanza. 

Mr. Hutchinson thought the route 
by the Dana, under certain specified 
conditions, would turn out a very 
simple and rapid i*'ater-way to Ug- 
and a and the Victoria Nyanza. In 
its favour was the fact that a little 
north of the Osi's mouth lie the 
fertile and seemingly healthy regions 
of Patta and Wampa, which may soon 
become im^rtant centres of trade. 
The remainmg route from the coast 
to the lakes, that through the Mirima 
River valley, had been tried since 
Mr. Hutchinson's paper was read, in 
June of 1876, by two parties. The Rev. 
R. Price, of the London Missionary 
Society, had actually driven four 
oxen along this route, and they had 
the concurrent testimony of a stiU 
more recent traveller, Mr. Mackay, 
that a road sufficiently good to ac- 
commodate such rough and strong 
bullock waggons as are used in South 
Africa exists. The importance of the 
route is seen when looked at as part 
of an actual scheme, which is being 
carried into effect by missionary effort. 

The Neglected South Pole. — Sir 
"Wyville Thomson delivered one of 
the Popular Science lectures at Glas- 
gow in November, 1876, taking for his 
subject theAntarctic regions. In intro- 
ducing the subject, the lecturer said 
he intended to direct attention to 
some of the jjcculiarities in the physi- 
cal condition of the Antarctic regions, 
so as to put him in a better position 
to contrast these with the better 
known conditions of the Arctic 
regions. On coming near the region 
of iceberga in. the southern hemi- 
spheie, \£fe \io\XoTDL ol ^'^ «»». "^^a 



four.! V. inna-iiS' 'i -*=" riju-i "S":^ .'s^i-i.. 

saw:-: •±.-: ;•■:-_:. iz,: .""-m — z ~^- r .. 

an-i n-l'TJij i _r-jr tirr^-r -_-- . . - 
nonl. T-:- : r^rr in. ...jL. r:-':-. 

cessiT- ii.-Lii 1.^-11 .1= : HL T :.-.■■-._ - _ - 

had L-:: ■;—:■:- ■-. 'n^ '.i.- --' l.- ■ . 

tne prrr-nio-.- t ■::_.: err=. . - _ . 
that tLt i-'-ss. T Li xr-^fa." —*.-:> ..-. .-..-- - 
or at all '.'-.:.'.'. tw --: rf--:'_ .-'? 

ClUTrrLt- Tifr.-t V.'rr"--: '. ■— - r . .::.. -..-.-■ 

ward. *".— • V 

Pole? Hr'L'.-.^'j.'.'.lr iZj-^-r z..-^T --•-- j: 

be iiiil**.::ir.z.*_; — ".if- >?&::•■-. ;£_ . 
Eicept i-:rvl'-.l7 br.zL.-'w-^r' =. .;#- ._; 
region •^'irT-. z.',<hi }*-Si*^jrt>r'.. • :_ ...- 
about GriJiiii i Li:i:_ "-i*^* •c-f:>=: L»f-- - 
to be no «.: .^-:-'*1t l^a.1 :if iiuiL «c.i :■»- 
Ross's £0-*.Lr7:.:i-.«- >.'iin ▼«■. in- i«l - 
wards of 7''.''. ii.t '-ruuci t '.^;t.: -.r* . 
1,200 mile.-. f.-iiL*!^ V.--i ? .j- T:*- -t.. -:.. 
remaind^rr &: >«j^i v. ••t «. ;^.*^- ■' •- - :-- 
dicular clif! of i.r. i.'/. ^i 1.7». j^-n -.i . ■ 

height, ^ithi -t -L-lv?. t-^.r « r.:=. - ■- 
motion by th*: gal-w. ici fc rr»an ;rr- 
tion of it STir.ij«:t V. ''gr ■r-.in tui 
incessant falls of s^ '.•«■. Tiiry jubi 
now learned tliat ti.*: y-.r:Ji ?••■>- .^ 
not actually inatc^aad'.l*, •■« mi*.; 
more difficult of if'y.fOA. "Ln Ttt 
imagined, and they coikli -.-It ti- 
ticipate disasters a LT:i.ir*ri t^ru*A 
multiplied should the fk^-:":. ril* 
become the goal of jiralzT kiLcz^ :L% 

natiooA ^. 

Opening up Centnl AMcm. — . ir. \:.,^.; . .•' ; \^. "vrf^t^^'^JkH 
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of the Church Missionary Society's 
Mission, show that three or four Arab 
traders regularly make the journey 
from Mombassa to the Lake. But 
with all the advantages possessed by 
Mombassa as a port, the traffic is too 
unimportant to justify any large ex- 
pectations being formed in connection 
with it. 

Another route to the Victoria 
Nyanza has, howeyer, attracted some 
attention, and Mr. Hutchinson be- 
lieyed that an offer had actually been 
made to place 100,0002. at the dis- 
posal of an eminent man if he would 
attempt the opening up of the route. 
Hiis route throws open the possibility 
of utilising one of the great rivers of 
the northern part of East Africa — 
viz., the Dana, or Osi, 150 yards 
broad, and about 7 feet deep in the 
dry season, some 50 miles east of 
Mount Keina, and thought to be 
6,000ft. above the sea. At its mouth 
the Dana is connected with the Osi, 
which falls into Formosa Bay. The 
two rivers undoubtedly form one of 
the natural highways to inner Africa. 
Mr. Hutchinson had spent much time 
in questioniiu^ natives from the two 
rivers, as well as traders and slaves 
who had trafficked on them, and 
found their statements similar to each 
other. 

Near the mouth of the Osi are the 
two small towns Kipini and Kao, 
whence caravans start on this route. 
It is a water road, traversed by about 
four canoes. The start is made in 
January or December. About 20 
days' journey brings us to Malalulu, 
on the borders of the Masanya country, 
and caravans cannot pass through 
without paying black mail. At 
Malalulu are met the Masanya, from 
12 days' march further inland, and 
the Koro Koro, from 15 days' march. 
Much of the ivory is said to come 
this way, and the distance is so short 
tJiat the cultivation of coffee, which 
S^ws in these regions in perfection, 
-af well as of other valuable products, 
^zusrht in the end become profitable. 



This is the route which Colonel Gk)rdon 
seems to have had in view in the 
recent en>edition under McEillop 
Pasha, and it offers advantages enough 
to make it worth trial. StUl, it is 
not either geographically, commer- 
cially, or politically a route to meet 
the requirements of the development 
and civilisation of Central Africa. It 
would lead only to the east and north 
shores of the Victoria Nyanza. 

Mr. Hutchinson thought the route 
by the Dana, under certoin specified 
conditions, would turn out a very 
simple and rapid water-way to Uff- 
and a and the Victoria Nyanza. In 
its favour was the fact that a little 
north of the Osi's mouth lie the 
fertile and seemingly healthy regions 
of Patta and Wampa, which may soon 
become important centres of trade. 
The remainmff route from the coast 
to the lakes, that through the Mirima 
River valley, had been tried since 
Mr. Hutchinson's paper was read, in 
June of 1876, by two parties. The Rev. 
R. Price, of the London Missionary 
Bociety, had actually driven four 
oxen along this route, and they had 
the concurrent testimony of a still 
more recent traveller, Mr. Mackay, 
that a road sufficiently good to ac- 
commodate such rough and strong 
bullock waggons as are used in South 
Africa exists. The importance of the 
route is seen when looked at as part 
of an actual scheme, which is being 
carried into effect by missionary effort. 
The Neglected South Pole.— Sir 
"Wyville Thomson delivered one of 
the Popular Science lectures at Glas- 
gow in November, 1876, taking for his 
subject theAntarctic regions. In intro- 
ducing the subject, the lecturer said 
he intended to direct attention to 
some of the peculiarities in the physi- 
cal condition of the Antarctic regions, 
so as to put him in a better position 
to contrast these with the better 
known conditions of the Arctic 
regions. On coming near the region 
. of- ice\>eTg;B m Wi'fc southern hemi- 
I sphere, t\ie \)o\\,oxdl ol \>aft «i^ ^^& 
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found to consist of clay mixed witli 
yeiy fine particles of grayel, and in 
many cases mixed with larger pebbles, 
and sometimes with laige masses of 
stone. There was no doubt that all 
that deposit was due to icebergs, the 
matter falling to the bottom as they 
melted. There could be no doubt, he 
thought, from the shape and remark- 
able UDLformity that the bergs they 
saw to the south, and breaking down 
and melting a little farther to the 
north, were prismatic blocks riven 
from the edge of the great Antarctic 
ice sheet. The stratmcation of the 
icebergs, he belieyed, was due to suc- 
cessive accumulations of snow upon a 
nearly level surface. Taking the area 
within the parallel 70° south, they 
had not evidence that the 4,500,000 
square miles were continuous land; 
the presumption would seem to be 
that the area was greatly broken up, 
or at all events was rendered less 
compact at the places where the warm 
currents were diverted to the south- 
ward. 

The curious question arose, would 
they ever be able to reach the South 
Pole ? JB[e thought the answer must 
be unhesitatingly in the negative. 
Except possibly somewhere in the 
region where Ross penetrated, or 
about Graham's Land, there seemed 
to be no accessible lead of land, and 
Ross's southernmost point was up- 
wards of 700, and Graham's Land 
1,200 miles from the South Pole. The 
remainder appeared to be a perpen- 
dicular clifif of ice, 200 to 250 feet in 
height, without shelter, kept in 
motion by the gales, and a great por- 
tion of it subject to high winds and 
incessant falls of snow. They had 
now learned that the North Pole, if 
not actually inaccessible, was much 
more difficult of access than was 
imagined, and they could only an- 
ticipate disasters a hundred times 
multiplied should the South Pole 
become the goal of rivalry among the 
nations. 
Opening up Central AfMca. 



Commander Cameron read a paper, 
before the British Association, **0n 
the Proposed Stations in Central 
Africa, as Bases for Future Explora- 
tion." He thought the best means 
for the exploration of the continent 
would be the establishment of trading 
societies after the fashion of the East 
Indian and Hudson's Bay Companies, 
but the spirit of the a^e was against 
the granting of sovereign powers to 
commercial companies. That being 
so, he considered a system of centr^ 
stations, placed at intervals of from 
200 to 250 miles distant, the best 
available. The new stations should 
be placed under the charge of a con- 
sul, or a vice-consul, or of consular 
agents, but if the British Govern- 
ment hesitated to undertake the 
responsibility, the Seyyid of Zanzibar 
should be asked to accept it, and he 
believed most of the traaers andshvas 
would recognise the authority of his 
highness. The stations might be 
turned to account, not only for the 
purpose of map-making, but of ascer- 
taining the commerciS value of the 
sun'oundinff districts, obtaining me- 
teorologicalobservations and botanical 
and zoological collections, accustom- 
ing the neighbouring populations to 
the nature and advantages of civi- 
lised rule, systematically extirpating 
the slave trade, and diverting the 
traffic now employed in this infamous 
trade to the development of the 
enormous national wealth of the 
continent. 

In concluding, Commander Cameron 
made an appeal on behalf of the British 
Society for African exploration. He 
warned his audience that unless 
Britain speedily bestirred itself, it 
would lose the pre-eminence it had 
long enjoyed among the countries of 
Europe. At the calT of its sovereign 
the fittle kingdom of Belgium had 
contributed 12,000Z. for the fittisL^ 

contributed «10,Ci^^lM wA\l^ Y??^^ 
the Bntis\i p\3l\>^^ ^wj^.^ \xo\. Wl \^ 
do their duty aa Tes^^\» ^^ «^^'oKs^s| 
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up to civilisation of Africa. The more 
rapidly the light of civilisation is 
introduced into the continent the 
more rapidly will the slave trade 
and domestic slavery die away and 
become a thing of the past. 

The Wonders of the Southern 
Seas. — In a lecture to working men, 
at Glasgow, Sir "WyviUe Thomson 
describ^ some of the strange thinffs 
he saw during the voyage of the 
Challenger, He said the 16 or 17 
families who reside on the Island of 
Tristan d'Acunha, which is about half 
way between the Cape of Good Hope 
and Cape Horn, have suffered so 
much from violent gales that they 
now build their cotti^es of blocks of 
stone — a sort of soft volcanic tufa — 
of four or five feet square, in order to 
enable them to withstand these storms. 
The wind was sometimes so violent 
that these blocks, when being brought 
down from the quarry, were lifted 
bodily by the wind. As there was no 
mortar on the Island, all the stones 
were dovetailed into each other, and 
it was curious to see the people build*- 
ing these cotta^. Veiy frequently 
wrecks occurred on the island, and a 
number of large spars were picked 
up on the shore as tne remains of lost 
vessels. They got two or three of 
these spars, and, laying them up 
against the wall at a low angle, had 
them carefully greased, and, by a 
method which was known to have 
been used in Assyria and ancient 
Effvpt,, they gradually moved on 
rdlers and slid up these blocks to the 
top of the wall, when they were fixed 
in their places. 

Tristan d'Acunha is one of a little 

group of three islands, one of which 

is called Nightingale Island. It was 

covered with tussack grass, seven, 

eight, or nine feet in height, which 

became matted so as to form a very 

dense jungle, through which it was 

di/Scult to crush, hong avenues ran 

between the tussacks, covered with 

slippery wet clay, and on the ground 

were multitudes of penguins. These 
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birds had millions of nests under the 
long grass, and they kept the ground 
constantly wet, and it had a strong 
smell of ammonia. Itwas impossible 
to pass a single yard along these ave- 
nues, without crushing the young birds 
or the nests, while Uie old penpniins 
all around made the most frightful 
din,and jagged the leg of the traveller, 
their long-sharp beaksdrawin^bloodat 
every stroke. These penffums were 
a most extraordinary si^t. They 
were perfectly tame : in the first place, 
'because they did not know any reason 
for fear from proximity to man ; and, 
secondly, because they had really no 
means of escape. They stood from IJ 
to 2i feet in height. Their nests were 
little flat clay erections, about two 
inches in height. The bird laid one, 
sometimes two eggs, and to hatch 
them it sat on the nest upru^ht. It 
was a singular sight to see the birds 
sitting on their e^^ in the space 
between the tussaci^. Some six or 
eight acres were covered with them. 
At certain times perhaps a thousand 
of these penguins would come out 
from the various lanes and walk down 
to the sea. Whenever they got to 
the water they threw themselves down 
and squattlea into it. The moment 
they were in the water they acted just 
as if they were fishes. The grey 
groove in their backs was occasionally 
seen above the surface, but it was 
scarcely possible to imagine they were 
birds; they looked just like grey 
mullets. Having fished for a short 
time, they returned to their nests by 
a regular path, which was beaten as 
flat as a sheep walk. The whole was 
carried out by a regular system, the 
birds going to the sea by one path 
and returning by another. Some- 
times they would stand and have a 
talk for a while, apparently a regular 
chattering going on ; then all of a 
sudden they would stand at attention 
and each proceed to its particular 
nest. 

In. Septem\iet,\^T ^, Wia ex^^^^tlon 
visited Arrvx., aa.d. \)cift \<ic!t\xx«t ^t-oi^ 
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on shore at a curious town called 
Dobbo, where the woods in the neigh- 
bourhood are filled with flocks of the 
great bird of paradise — an exquisitely 
beautiful creature — hunting of which 
is the principal occupation of the in^ 
habitants of Arm. This bird has a 
most magnificent plume of feathers, 
of a delicate yellow colour, coming up 
from under the wings, and fafiing 
over the back like a jet of water. 
The breast was a brilliant emerald 
green, and the body a beautiful yellow. 
These birds were much admired by 
the semi-sayage tribes, and fetched 
large prices. They were about the 
size of a small pigeon, and had a voice 
not very unlike the jackdaw — ^in fact, 
they were allied to the crows. They 
were restless, peculiar birds, and flew 
about the branches of. great trees. 
They were constantly chattering, but 
being much hunted, they were very 
wary, and it was difficult to get them 
shot. The natives had a peculiar 
way of killing them. They went up 
into the boughs of a tree whicfi the 
birds were known to frequent, and, 
collecting a number of the branches, 
they concealed themselves so that 
they could scarcely }>e seen ; then, 
when a flock came, they j^icked off 
the birds with arrows with blunt 
heads. These arrows were, of course, 
quite noiseless. The bird was simply 
paralysed and fell, and in that way 
the natives sometimes got a large 
number of the flock. 

Speaking of the costume of the 
people of New Guinea, the lecturer 
said the men were all black, and had 
their hair dressed in the height of the 
fashion of New Guinea. It stood far 
out from the head, and was finely and 
delicately frizzled, and dressed in a 
|)eculiaT way into an irregular mop, 
into which they had stuck six or eight 
feathers about IJ or 2 ft. long. These 
were made up of several feathers — 
perhaps a black one and then a white 
one, and so on. Besides that, a great 
number of tihem wore a wreath of 
hibiaans bloom, of the brightest scar- 



let, on the hair. Many of them had 
a couple of boar's teeth through their 
noses. They had also a band, worked 
in some way over their bodies, and 
into it, just at the shoulder, was stuck 
a branch of a plant which had a 
narrow leaf of a pale ^]een colour, 
mottled with white. These leaves 
were from 1 J to 2 ft. long, and were so 
placed behind the shoulder as to give 
the appearance of a wing. They had 
also generally a large breastplate hung 
round their neck, and it was orna- 
mented with a scarlet colour. Other- 
wise, they had no clothes whatever, 
anything in the way of covering being 
simply for the purpose of ornament. 
At Marion Island, in the neigh- 
bourhood of Kerguelen Island, the 
naturalists found the albatrosses sit- 
ting on their nests. They wanted to 
get a number of the eggs of these 
birds, and when they landed and 
went among them the birds remained 
quietly on their nests. When the 
members of the expedition went nearer 
to them they began to clatter with 
their beaks, and now and then gave a 
squall. They never offered to rise, 
and the only way to get the eggs was 
to get a stick, put it under the neck 
of the albatross, and shove off the 
bird, which fell spiuwling on the 
ground beside the nest. The egg was 
then abstracted, and the bird gradu- 
ally gathered itself up and sat down 
on the nest again, as if the egg was 
still there. It looked, indeed, a very 
stupid bird. It was, however, totally 
different when it got into the air. It 
had considerable difficulty in rising. 
It moved along a little way, and made 
several attempts before it succeeded. 
If it could get to a rising hummock 
where it could throw itseu off it was 
all right, as it cot the air under the 
wings, and then it began to rise. 
The moment it soared into the air it 
was a perfectly different creature. 
The wings couli not \ife »efc\!L \.^ TSiL'css^ik 
as they soaie^ «i)DQiV3t\. *va. 'Ccift tsvq.'sS^ 
graceful ani "beaLVjAJ^SNjJi c\m:^«^» ^^ 
coming do^Nn "aaai \\a iisaJcHX TSia^^ «s^ 
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attempt once or twice, and ultimately, 
as if losing all control over itself, 
tumbled down head foremost, and it 
was some time before it could gather 
itself together again, and get its wings 
all right. 

In the Island of Marion there were 
also the penguins, and, mixine with 
these pengums, was another little bird, 
sometning like the fan-tailed piseon. 
These went always in pairs, and fed 
upon the eggs of the penguin. When 
tney were bent on feeding, one would 
go on each side of the penguin sitting 
on its egSf and while one engaged the 
large bini' s attention, and caused it to 
rise off the nest to give it a peck as if 
for its impertinence, the other one 
tilted out me egg, and it was off and 
away before tiae penguin — ^which 
seemed rather a slow bird — ^realised 
the loss it had sustained. 

To Siberia by Sea. — Captain 
Wiffgins read a report of his voyage, 
in t^ summer of 1876, to the Yenisei, 
before the Imperial Society for Pro- 
moting Nayal Communications in 
Russia, at the Naval Museum of the 
Admiralty, St. Petersburg. From it 
we quote the following : — ** "We sailed 
from Sunderland on the 8th of July, 
and arrived at "Waigats Straits, Nova 
Zembla, on the 3rd of August. "We 
passed through under sail, no ice in- 
terrupting us until we had gone about 
40 versts into the Kara Sea ; from 
thence we proceeded along the Sa- 
moyede Land at a distance of about 
19 versts from the coast, no ice to 
impede our progress, weather warm, 
and no snow to oe seen on any of the 
land. By the 6th of August we 
arrived off Lutke Island, and the 
next day proceeded under steam to 
the east of the island to examine if 
there might be any harbour fit for 
shipping. Natives came on board 
during the day, and after staying 
some time, left the ship, steering their 
Jara^e boats towards theBiadaratekerry 
GuU; they appeared strong, healthy, 
well-built men, and they had a 
quantity of oil and many seals. By 
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means of our steam launch we exa- 
mined the top of the island, but owing 
to sand banks, the launch was not able 
to enter the large sheet of water that 
is inside the island. 

" A gale coming on, we proceeded 
the next day to the northward, along 
the Yalmal Land, to examine the 
state of the ice. In lat. 70<» 45' N. 
we found that it was packed tight 
on to the shore, and quite impene- 
trable. After searching for an opening 
to the westward, we were obliged to 
go south to clear it, so proceeded on 
to Biadaratskerry Gulf with the in- 
tention of spending a week or so 
surveying it. On the 11th of August 
we anchored at the top of the gulf, 
and proceeded in the steam launch 
close in round the shores, finding 
man^ inlets to small rivers, and ex- 
tensive sand banks blocking up the 
river at the head of the gulf. A gale 
coming on from the northward, we 
had to get out of the gulf. By the 
16th of August we were again on the 
Yalmal coast, in about lat. 70** 10' N. 
. . . . The weather now being 
fine a^n, I steered for Lutke Island, 
intending to examine the entrance 
on the west side. This we found to 
be blocked up with sand banks, 
although far inland we could see a 
fine blue sheet of water, evidently 
deep, and forming a splendid natur^ 
harbour. Bad weather coming on, we 
were obliged to leave this vicinity. 

**' After a few days we again went to 
the mouth of the Uraley River, one 
of the reputed routes of the Russians 
some 300 years a^o, who traded con- 
stantly between Archangel, Obi, and 
the Yenisei, and were, therefore, legi- 
timately the first Europeans who did 
commerce with these mighty rivers ; 
but we found it impossible even to 
get the steam launcn in, so shallow 
was the water and so blocked up was 
the mouth of the river with sand 
banks. Running north again to 
examine the state of the ice, and 
findine stVW a. \kc^ c^-atifcy in lat. 

70** ^Cf "S., 1 ^eUlTDMi^^ \» \^\.\sxw 
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aouth and examine Kara River and 
Bay, said to possess a commodious 
harbour for sMpping. Here we found 
not more than 9 feet of water in the 
channel ; and sand banks prevented 
the steam launch proceeding far up. 
From here we again proceeded to 
Biadaratskerry Gmf. 

**We examined closely along the 
east coast, round by the river Uraley, 
thence round by the head of the gufr, 
and on towards an unnamed island on 
the west coast. Here the land is 
high and bold, and the high moun- 
tain ranges of the Urals close inland. 
All looked green and well covered 
with vegetation, with no snow, ex- 
cepting only the everlasting snow- 
capped summits of the highest peaks 
of the Urals. Inside the island we 
found a good harbour. This would 
prove a commodious summer harbour 
for ships to load and discharge cargoes, 
providing a transit road can be found 
across the isthmus. From here we 
proceeded direct to White Island 
under sail alone, finding all the ice 
gone from the Yalmal coast. 

**0n September 2nd we were off 
White Island, and were compelled to 
anchor off the north shore, a heavy 

fale from the southward coming on. 
'or several days we contended against 
the strong head gales and currents. 
My ship being slow under steam, we 
made but little progress. September 
7th found us at anchor at about the 
same distance up the Gulf of Obi, as 
in the Diana, in 1874. There being 
no signs of the wind ceasing for many 
days, we deemed it best to give up 
the Obi until another year, when it 
must be explored by a fast and 
shallow steamer. We now crossed 
over to the east coast. Here we dis- 
covered a fine high bold island, 
appearing to be about 12 versts in 
length. From here we shaped our 
course for Cape Matte-Sole, but during 
the darkness df night became entangled 
among some low sandy islands, and 
were obliged to anchor until daylight, 
when wim some dif&culty we suc- 



ceeded in clearing them, and with a 
strong gale blowmg from the south 
with fog, we ran along the coast until 
we rounded the above-named cape. 
Here we found shoal water extending 
far from the low-lying land ; the next 
morning found us at anchor off a fine 
large island not laid down on the 
Russian chart. 

** On September 9th we sighted the 
high mountain land on the north-east 
side of the entrance to the Yenissei. 
Here we were forced to seek shelter by 
anchoring under a small island off the 
coast. On the 13th of September, 
after having ballasted the snip with 
stones from the beach, we sailed for 
the Yenissei, passing on the way a 
number of fine, large, bold islands, 
having many fine natural harbours, 
some of them being more than 15 
versts in length, and abounding with 
reindeer. On September 16th we 
arrived opposite the village of Sopots- 
chnaja. We landed, hoping to find 
'traces of Captain Schwanberg, who 
was expected to be in the vicinity 
with graphite, but found only de- 
serted houses and no records of any 
one having been here during the 
summer. I may state that the for- 
mation of the land here is very 
favourable for a summer harbour for 
loading and unloading steamers from 
Europe. From here we crossed over 
to the village of Swerewo. The fol- 
lowing day, owing to the shallowness 
of the water, and a heavy gale coming 
on, we had to anchor, and remained 
for some days off Korepowskoje. 

" We started to ascend the river on 
the 23rd of September, but we soon 
got into shallow water, and finally, 
the native who had volunteered to pilot 
the vessel, gave it up, and we had to 
seek a channel by means of our screw 
launch. By the 26th we had arrived 
abreast of Briochowskey. Here a 
native came on board, said to be the 
King of the Samoyedea, ii3Bxckft.^^^Xf2vi.- 
kar. He m\.\i gc^aX. «aafc ^^'^'^^'''^ 
through, the lemaiiiVTi^ SMJa.^^ "^^ 
channels \)emg Aac^ w\^ ^^^ ^^"^ 
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danger until we arriyed at Cape 
Huksuminskij. Here he could not 
find the road, and had to leave us. 
By the aid of our steam launch we 
succeeded in nearing Tolstanowskoje 
yillaffe. Here M. Koksiaroff came on 
board and succeeded, with the aid of 
the native from Korepowskoje, in con- 
ducting us to Dudinskoje, the channel 
aU the way being safe and good, with 
plenty of water for a large steamer. 
From here we proceeded to Kuneika, 
where we arrived safely on October 
17th, and where I laid my vessel up 
for the winter. 

** It will be seen that by my haying 
succeeded in ascending the Yenissei 
the character of this mighty river has 
been saved, for the fact of the Swedish 
steamer of Professor Nordenskiold not 
being able to ascend must have had a 
most damaging effect, and would pro- 
bably have prevented commerce com- 
mencing next year. As it is, there 
is nothing to prevent a suitable 
steamer ofCOO or 700 tons ascending 
or descending the river to or from the 
town of Yenisseisk ; and it is also 
clear that vessels can proceed to and 
return from the Yenissei during the 
same season." 

All about Fiji.—" * Go and lud^ 
for yourself, and you will find tnat if 
British capital was judiciously in- 
vested in tnis group, iSiere would not 
be a more prosperous colony under the 
British or any other fia^.' This was 
the advice of an old Fiji settler now 
resident in Levuka, and I deter- 
mined,'' sa^s a correspondent of the 
Times, writing in the beginning of 
1877 from Savu Savu Bay, ** to follow 
it in order to satisfy myself as to the 
real position of affairs in this our 
latest annexation. 

** As I suppose most people at home 
know, Levuka is the present capital, 
and it faithfully reflects the present de- 
pressed state of the colony. A mile 
snd a Quarter of wooden buildings 
north to south along the beach, prove 
that at one time a good business was 
aone, although now there are littie 



signs of active life visible. At the 
southern end of the beach is Nassova, 
the Government buildii^ with the 
residence of Sir Arthur Gordon, who 
is comfortably located under the loftr 
hills which surround the place on all 
sides. These hills rise immediately 
in rear of the town, and prevent all 
chance of future development. More- 
over, as they are capped more or less 
with stone precipices, which reflects 
the heat, the cooling breezes of the 
trade winds are ssldly neutralized. 
Added to this, the anchorage at 
Levuka is anything but satisfactory, 
and discharginginto lighters while the 
trade winds are blowing is all but im- 
possible. In fact, notwithstanding 
the central position of Ovalau, a more 
unsuitable place for the capital of a 
flourishing group of islands than Le- 
vuka can hardly be imagined. This 
is the general impression even in the 
town itself. I understand that the 
Governor has sent his report home, 
and that the site of the future capital 
rests between Suva, in Viti Levu (or 
the Great Fiji) and Savu Savu Bay, in 
Vanna Levu, or Bi^ Land. 

" I elected to visit the latter place 
first. Inter-island communication is 
still of the most primitive description, 
andlhadtocome over here fromlievuka 
in a 10-ton schooner, with a deplor- 
able commissariat. Yanna Levu is 
the second largest island of the group 
lying to the north-east of Ovalau, and 
is about 120 miles long, with an aver- 
age breadth of 25 miles. Savu Sava 
Bay lies to the south-east of Yanna 
Levu, and is about 18 miles long in a . 
straight line drawn from north-east to 
south-west, and has a coast line be- 
tween the points of over 40 miles. 
For eight noiles the north-east comer 
of the bay is land-locked on all sides 
save the west, and has a magnificent 
anchorage for ships of the largest class 
close into shore. Opposite this an- 
chorage are some splendid tracts of 
level land suitable for the develop- 
ment oi a ^omng town. The en- 
trance to Vift "Vso^ ^a ^ TSAJ^gcx^^wt 
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passage, exceeding three miles in 
Breadth. A chain of hills following 
the coast line stretches nearly round 
the hay. These hiUs are from 700 to 
8,000 feet in height, and a belt of 
level country, varying in breadth 
from one to five miles, lies between 
them and the sea. This land is of the 
most fertile description. Near the 
beach it is of a light loamv character, 
. increasing in riclmess as tne hills are 
approached. Vegetation of the most 
luxuriant type of course goes down to 
the sand of the beach. Cocoa-nuts, 
red pepper, tapioca, wild arrowroot, 
ginger, turmeric, nutmegs, candle 
nuts, orange and lemon trees, limes 
and shaddocks, pineapples, and cin- 
namon boik all grow wild. 

" The few wmte residents in this 
island have, with one or two excep- 
tions, no capitid, the whole of their 
resources having been swamped in the 
cultivation of Sea Island cotton. At 
the nresent time their attention is 
chiefly turned to the making of cobra, 
or the drying of the meat of the cocoa- 
nut, which is sold to Levukamerchants 
for shipment to Hamburg direct or to 
England vid Sydney, for I may add 
en paaaant that the only firms who 
have hitherto acted with an^j^hing 
like energy in regard to these islancS 
are German. The cobra industry re- 

n' es little or no capital, but a great 
of personal care, and the conse- 
quence IS that for simple want of 
money little or nothing has been done 
in any other direction. One planter 
in the Bay has, however, started the 
cultivation of sugar on a very small 
scale with the most satisfactory 
results, and another gentleman is 
at present commencing a plantation 
wxUi the necessary machinery on a 
lazger basis. To show how infantile 
is the state of this most important 
industry in Fiji, I may add tnat the 
only mill inVanna Levu is a small 
American one, capable of turning out 
8 cwt. of sugar per day of 10 hours. 
It is, mareorer, worked by water, and 
tbe needfal accesaoriea are of the 



rudest description. The gentleman 
to whom this mill belongs Imd no pre- 
vious knowledge of sugar culture, and, 
like the rest of the people I have met, 
has lost a considerable fortune ; but, 
notwithstanding all these draw- 
backsj his sugar has fetched 2Sl. per 
ton in a critical market like that of 
Auckland, and is of uniform good 
quality, although, of course, capable 
of improvement through the use of 
more suitable machinery. Attached 
to this mill is a diminutive distillery 
for the manufacture of rum, which is 
of fair quality and commands a ready- 
local sale. I need not add that with 
proper appliances this would form a 
very profitable article of export. 

** Nearly all lands on the hill-sides 
are available for coffee-planting, and 
the following facts will spei^ for 
themselves. One bushel of Ceylon 
coffee planted at Bua Vanna has pro- 
duced 35,000 trees ; 10,000 of this 
number were transplanted, and not- 
withstanding exposure to the sun at 
Bua, and a week's passage in a boat, 
and a fortnight lying simply covered 
with leaves at W ai Wai, m this bay, 
every one of those trees are doing 
well in their new home, and the 
same can be said of the 25,000 at 
Bua. Tobacco has been commenced 
in a small way, and with anything 
like systematic cultivation would un- 
doubtedly do well. 

"Land is to be had in plenty. It is 
purchased from the Government, the 
upset prices being 10^., 15^., and 20s. 
an acre. At the present time nearly 
all of the 205. land has sea and often 
river frontage. Labour could be ob- 
tained in any quantity, so the plan- 
ters allege, were it not for certain 
recent ordinances. In Jam Jam Bay 
there is no scarcity of labour, so I 
presume the complaints as to the 
Governor's policy have mainly refer- 
ence to other islands. Labour is 
chiefly imported from. ot\ss?t "^•«s:'y5» k^I 
tbe group. 'IVl^ %.Net^<i ^^«8» <jJl"Oafc 
labourei aie ^l. ^«t ^^^^> ^^^^ ^^'^'^ ^ 
pxoc\xiiiig 'ham ^l. xaox^- "^ wi^^ ^^*<^- 
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ing, mats for sleeping on, and tobacco 
are provided by the planter. These 
incidentals make up a total of about 
9^ as annual cost, and this smn in- 
cludes the cost of the man's return 
passage. 

"The men work very well, and are 
excellent field labourers, and since I 
have been in the group I have not 
heard a single complaint on this 
score — ^in fact, a more docile, willing, 
and generally intelli^nt set of na- 
tives it would be difficult to find 
anywhere. It was thought at one 
time that coolie immigration was 
just what was wanted, but the aver- 
age coolie is not to be compared with 
the Polynesian, and he costs infinitely 
more. When I was in the Hawaiian 
group, not long since, the pay of the 
coolies on the sugar estates was from 
20^ to 302. per annum, as against 
the 9/. required by the Polynesian, 
who is the coolie's superior morally 
and physically. 

"A few of the planters complain 
of the policy of the Governor in de- 
manding the native taxes in kind 
iastead of money ; but there can be 
no doubt that the average Fijian 
wants educating up to industry, and 
the best way to encourage habits of 
this sort is to set him to work culti- 
vating the produce he knows some- 
thing about. 

** There is a cry about the difficulty 
of obtaining labour, and, to a certain 
extent, the planters have been justi- 
fied in their complaints on this score ; 
but the Governor has met the diffi- 
culty in a handsome manner by ap- 
propriating 6,000Z. of the revenue for 
the ensuing year for the special pur- 
pose of importing Polynesian labour, 
which will cost for wages to the Fiji 
planter the exorbitant sum of 3Z. ! 

"The climate is one of the finest 

in the world, and the health of the 

whites is uniformly excellent. In 

fact, for persona with a tendency to 

consumption, Fiji would be a perfect 

sAnatarium. Ttie average heat is 

^i^out 80 deg., but tbia ia so tempered 



with the cool refreshing sea breezes 
as to make one doubt the reading of 
the thermometer. 

" This is no place for the ordinary 
English mechaiiic or farm labourer. 
What Fjji requires are young men 
with brains and money. If they add 
some knowledge of tropical planting, 
so much the better for their chances. 
The rapid growth of the Australasian 
Colonies in wealth and population 
points out a great market m the im- 
mediate future for Polynesian produce 
quite independent of European de- 
mands." 

Teaching Soientiflo Geography. 
— At a meeting of the Royal Geo- 
graphical Society, in February, 1877, 
Lieutenant-General R. Strachey de- 
livered a lecture on " Scientific Geo- 
graphy." He remarked that not 
merely the elements, but a very fair 
knowledge of scientific geography 
might be obtained by students who 
would devote their energies if they 
had not the time to enter fiilly into 
the subject. He asked them not, 
because the subject was believed to be 
one entailing devoted application, to 
entertain objections to a teaching of 
scientific geography in an ordinary 
education. It was a fair privilege of 
the Royal Geographical Society to 
remove, or endeavour to remove, 
such objections. Scientific geo^phy 
taught man his proper place in the 
wond. 

Lieutenant-General Strachey then, 
dividing his lecture into subjects, 
proceeded to show the progress of 
geographical science from its dis- 
covery, which, he thought, might be 
left with Babylonia and Egypt, to 
the latest contributions to that science 
by the Arctic Explorations of Sir 
Gfeorge Nares. He dealt with the 
contributions to that science afforded 
by instruments and maps, the latter 
having, it is believed, been first pre- 
pared oy Anaximander, the Milesian. 
The ma^etism of the earth — ^the^ 
extent S l^e e».TV.\v having been, it 
was said, to»\. ^Q^ftTmrn^^Vi^ ^<t%s«^ 
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centmr b.o. — was known to have 
been msooyered by Gilbert, and in 
these days of iron ships the scientific 
determination of its attracting power 
was of the highest importance. 

Dealing with the ocean, its depths, 
circnlatiou, &c., Lieutenant-Creneral 
Strachey said that science led to the 
coniputation that the highest points 
of the earth from the sea level was 
less than the depth of the sea from 
its level, and the earth could be sub- 
merged up to its highest point with- 
out any appreciable difference in the 
level of the ocean. Meteorology was 
the most backward of blU sciences, and 
the causes were not far to seek. There 
was nothing apparent, the changes 
were numerous, and ever continuous, 
and what was believed might be said 
to be nearly empirical. 

Touching on the discovery of con- 
tinents, ismnds, and land in its geo- 
graphical relation ; on .the mineral 
constituents of the earth ; on the 
volcanic action and interior of the 
globe, which, if liquid, as some 
believed, must, Creneral Strachey 
thought, be at least enclosed by 100 
miles of earth crust ; on the atmo- 
sphere and the distribution of heat on 
the earth, in respect of which it had 
been si^gested that actual displace- 
ment oitne earth's axis must explain 
the many variations of the tempera- 
ture to which we were subject ; the 
winds and fall of rain, the regions of 
ice and glaciers, the distribution of 
vegetable life and animal life in the 
present and past, the lecturer con- 
cluded by detailing the value of 
scientific geography in ascertaining 
what were the racesof men, the regions 
they had inhabited, &c. Their de- 
scent was like that of the rest of the 
animal world — ^from a common ances- 
tor of their kind — and the monu- 
ments of Egypt, which took us back 
perhaps 7,000 years from this time, 
marked but a brief stage in that jour- 
ney through which our race had 
come down from our "/oor-handed 
jprogenitors. " Uentenant - General 



Strachey said we were greatly in- 
debted to Professor Darwin for his 
valuable discoveries and explanation 
of the different forms of our life, and 
every fresh discovery seemed to tend 
to indicate the truth of Professor 
Darwin's theory. 

The Arotio Expedition. — The 
Arctic ships Alert and Discovery left 
England on the 29th of May, 1875, 
commissioned to attain the highest 
possible northern latitude. The ships 
returned on the 29th of October, 1876, 
and the following is a brief accoimt 
of their doings and discoveries in the 
far north : — 

On the 25th of August, after many 
hairbreadth escapes, a well-sheltered 
harbour was reached on the west side 
of HaU's Basin, north of Lady Frank- 
lin Sound, in latitude 81° 44' N. 
Here the Discovery was secured for 
the winter, a few miles north of 
Polaris Bay, which was in sight on 
the opposite side of the channel. The 
Alert pushing onward rounded the 
north-east pomt of "Grand Land," 
but insteadf of finding a continuous 
coast-line leading 100 miles further 
towards the north, as every one had 
expected, found herself on the border 
of what was evidently a very extensive 
sea, with impenetrable ice on every 
side. No harbour being obtainable, 
the ship was secured as far north as 
possible, inside a sheltering barrier of 
grounded ice, close to the land, and 
there she passed the winter ; during 
her stay of eleven months no navi- 
gable channel of water permitting 
rarther advance to the northward ever 
presented itself. In lieu of finding 
an "open Polar sea," the ice was of 
most unusual age and thickness, re- 
sembling in a marked degree, both in 
appearance and formation, low float- 
ing icebergs rather than ordinary salt- 
water ice. It has now been termed 
the "Sea of Ancient Ice," — the 
Palaeocrystic or PalsBcruic Sea ; and. *. 
stranded ma^sa oi vifc \stO&Ka. w^vj 
from an ice&oe "Viaa \ift«CL TkJKo^.^^ ^ ^^s^- 
berg. 
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In the autumn of 1875, immediately 
tlie Al^ was secured in winter quar- 
ters, provisions and boats were ad- 
vanced by sledge parties along the 
shore to the nortn and westward, 
ready for use by the travelling parties 
in tne following spring, the depot 
being established within a mile of 
the farthest north position hitherto 
reached by civilised man. On the 
14th of October, two days after the 
sun had bid the expedition good-bye 
for an absence of 142 days, the 
travellers returned from their cold 
and arduous journey of twenty days* 
duration. Owing to a very heavy 
snowstorm, which, by protecting the 
sloppy ice from the intense crost, 
caused very wet travelling, a nimiber 
of people were frost-bitten in the feet, 
and tmree amputations were necessary 
— one officer and two of the men 
being the sufferers. Lieutenant Aid- 
rich, enga^d in pioneering the way 
for the main party, which was led by 
Commander Markham, on the 27th of 
September, advanced three miles be- 
yond Sir Edward Parry's most north- 
em position, and. from a mountain 
2,000 ft. high, sighted land towards 
the W.N. W., extending to lat. 83° 7'. 
No land was seen to we northward. 
Thus within four months of leaving 
England the mystery concerning the 
**open Polar Sea" was cleared up. 
The AUrt^ advancing to the limit of 
navigation, had reached a higher 
nortnem latitude than any ship nad 
previously been able to attain, and a 
sledge party had proceeded a few 
miles beyond the position gained with 
so much labour and privation by the 
gallant men commanded by Sir Ed- 
ward Parry and Sir James Ross, the 
Union Jack planted by them passing 
into the guai^ and keeping of their 
countrymen to be a^ain pushed for- 
ward in advance during the following 
spring. Owing to the ice in the 
ne^hhoinhoo^ remaining in motion 
imtij a late date, the Discovery was 
unable to send away any aledge parties 
dunng^ the autumn of 1875. The" 



same reason prevented the Alert com- 
municating with her consort, although 
the two ships were only seventy miks 
distant from each other. Lieutenant 
Rawson made two most determined 
attempts to do so without success. 
Owing to the broken-up ice in Robe- 
son Channel remaining unfrozen, he 
and his crew were obliged to pass the 
winter on board the Alert. 

Owing to the high latitude attained 
— ^both uie Alert and Discovery winter- 
ing further north than any ships had 
previously — ^the darkness of the winter 
was of longer duration and greater in- 
tensity th^ had ever before been ex- 
perienced. The winter was passed by 
all with much cheerfiQness and in 
hopeful spirits, penny readings, thear 
tricals, and songs in character, &c., 
being kept up regularly once a week, 
and a school on the lower deck being 
well attended by nearly all the crew, 
the officers being the teachers. The 
cold experienced during the early . 
spring was considerably greater thui 
that m more southerly regions, and 
quite put an end to the idea that "a 
warm country exists at the Pole, teem- 
ing with life. " The lowest tempera- 
ture observed was 72° below zero of 
Fahrenheit, or 104® below freezing 
point. The mean temperature for 
thirteen consecutive days was 59° be- 
low zero — by far the coldest weather 
experienced before, and the mercury 
was frozen forty-seven days during 
the winter. 

With the return of the sun on the 
29th of February, 1876, after its long 
absence of nearly five months, pre- 
parations were made for the sled^ng 
campaign. On March 17th Lieuts. 
Rawson and Egerton, accompanied by 
Christian Petersen, started to com- 
municate with the Discovery, but the 
attempt proved fatal to poor Petersen, 
who was taken with cramp in the 
stomach, and, notwithstanding the 
heroic exertions of his companions, 
was compelled to return to the ship. 
He died&om exhaustion three months 
afterwaxda. 
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Lieatenaats Rawson «nd Egerton 
having recovered, aaain aet out on the 
20th of March, witn the temperature 
at SO**, and after six days of scram- 
bling orer rough ice succeeded in 
reacning the Du^ver^. 

On the 8rd of April the sledge 
parties were all prepared to start, and 
a finer looking obdy of men or better 
equipped sledges were neyer previously 
collected together. The chief sledge 
party was under the command of 
Conunander Markham and Lieutenant 
Parr. Their destination was the Pole 
itself, if they could reach it. 

They were absent seventy-two days 
Irom the ship ; and on the 12th of 
May succeeded in planting the British 
flag in latitude SS"* 20' 26* N., four 
hundred miles distant fixmi the Pole. 
From this position there was no ap« 
pearance of land to the northward, 
out, curiously enough, the depth of 
the water was found to be only 
seventy-two fathoms. Although the 
distance made good was only seventy- 
three miles from the ship, 276 miles 
were travelled over to accomplish it 
It is quite impossible for an^ body of 
men ever to excel the praiseworthy 
perseverance displayed by this gallant 
party in their urduous struggle over 
the roughest and most monotonous 
road imaginable. Their journey, con- 
sidering uie ever-recurring difficulties, 
has eclipsed all former ones. The 
result oi their severe labour proves 
the utter impracticability of travelling 
over the Polar Sea to any great dis- 
tance from land, and also that Baron 
von Wrangel was perfectly correct in 
his expreswd opimon that before the 
North Pole can be reached it is first 
necessary to discover a continuous 
coast-line leading towards it 

In addition to the despatch of the 
northern travellers, the coast-line to 
the westward of the Alert's position 
was traced to a distance of 220 miles 
by a party under the command of 
Lieutenant Aldrich ; the extreme 
position reached was in lat 82^ 1(/N., 
font^T' 9$'' 30' W., the coest-line being 



continuous from the Alert's winter 
quarters. The most northerly land, 
Cape Columbia, is in lat 88^ 7' N., 
long. 70*» 30' W. The coast of Green- 
land was explored by travelling parties 
from the Discovery^ under the com- 
mand of Lieutenants Beaumont and 
KawBon ; they succeeded in reaching 
a position in lat 82* 18' N., long. 
60® 40' "W. , seventy miles north-west 
of Repulse Harbour. The land ex- 
tended as far as lat 82*» 54' N., long. 
48*» 33' W., but very misty weather 
prevented its character being deter- 
mined with exactness. Lieutenant 
Archer, with a party from the Z>m- 
cawry, explored Lady Franklin Sound, 
proving that it terminated at a dis- 
tance of sixty-five miles from the 
mouth, with lofty mountains and 

f lacier-filled valleys to the westward, 
ieutenant Fulford and Dr. Coppin- 
ger explored Petermann Fiord, hnd- 
ing it blocked up with a low glacier, 
which extends across from shore to 
shore. 

During the absence of the travel- 
lers, owing to their inability to pro- 
cure any fresh game, as most former 
expeditions had done, an attack of 
scurvy broke out in each of the ex- 
tended sledge parties when at their 
furthest distance from any help. The 
return journeys were therefore a pro- 
longed struggle homewards of gra- 
dually weakening men, the available 
force to pull the sledge constantly 
decreasing, and the weight to be 
dragged as steadily increasing, as one 
after another the invalids were stricken 
down and had to be carried by their 
weakened comrades. Lieutenant Parr 
setting out for a lonely heroic walk 
of thirty-five miles, over soft snow 
and the heavy broken-up ice, guiding 
himself in the mist by the fresh track 
of a roaming wolf, brought intelli- 
gence to the Alert of the prostration 
of the northern division. Relief was 
immediately sent out, officers and 
men alike diagg^u^ \,Ykft ^\vi^<is» \ \s^, 
unfortunately, t\ift ^t^«a ^^ "w^^. 
meet in. time V> BSkV^ >i\\fc \\^^ ^'^ *^^ 
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man who died, and who had been 
buried by the wayside in the thick 
ice only a few hours previously. On 
arriving on board, out of the original 
sevent^n men, five only — ^the two 
officers and three men, Badmore, 
Joliffe, and Maskell — ^were able to 
work; three others, Laurence, Har- 
ley, and Winston, cheerfully but 
painfully struggled on with alpen- 
stocks, and were just able to walk on 
board; the remainder, being per- 
fectly hdpless, were carried on 
sledges. The Greenland and Western 
divisions not returning on the day 
appointed, relief was sent to meet 
them, and on each occasion it arrived 
just in the nick of time. In the 
Western party, Lieutenant Aldrich 
and one man, Adam Avles, out of a 
crew of seven, remained at the drag 
ropes. In the Greenland division, 
wnen met by Lieutenant Rawson and 
Dr. Coppinger, Lieutenant Beaumont, 
Alezan(ler Grey, ice quartermaster, 
and Frank Jones, stoker, were drag- 
ging forward their four helpless com- 
rades, two at a time, as best they 
could^ thankful if they advanced only 
half a mile a day. Before arrival at 
the Polaris depiot, Grey and Jones 
were obliged to fall out, leaving the 
three officers alone at the drag ropes ; 
the dog sledges under Hans, the Es- 
kimo, who had been of the utmost 
service to the expedition, helping to 
advance the invalids onwards two 
at a time. The two who died just 
succeeded in reaching Polaris Bay 
and sighting the hills above their 
Arctic home, on the opposite side of 
the channel, before they expired. 
They were buried near Hall's grave. 

Tne Greenland party faUing back 

on the Polaris dep6t, remained there 

until the men haa recovered, and did 

not finally recross the Strait until 

after the ice had broken up. Ancient 

Eskimo remains were traced on the 

west side of Smith Sound up to lat. 

SI<'62^ N. From that portion the 

wanderers bad evidently crossed the 

channel at its narrowest part to 



Greenland. The most diligent search 
was made further north, but no traces 
of them discovered. Six musk oxen 
were shot at the AleH*8 winter qnar* 
ters, and three half way between her 
position and that- of the Diacovgry, 
while fifty-four were shot near Du* 
covery Bay. The remaining items in 
the AUrCa game list at her northern 
station diow seven hares and ninety 
birds of different kinds, the lattcnr 
shot only in July. The birds cer* 
tainly do not migrate beyond Ci^ 
Joseph Henry, lat. 82*» 50^ N. Very 
few oesides tnose accounted for by the 
sportsmen passed the Alert, It being 
light night and day, each flock waa 
readily seen as they followed each 
other directly over the ship along the 
land. Very few seals were seen north 
of Cape Union, and no bears, dove- 
kies, or loons ever reach the Polar 
Sea. In fact, ** the Arctic Sea teem- 
ing with life" has been proved a fal- 
lacy. It is rather a desert, and it 
may well be said, "Here life ends.*' 
Among other birds visiting the 
country, but not advancing beyx>nd 
the point mentioned, are the kiots. 
Although no nests or eggs were found, 
the young in all stages of growth 
were obtamed. 

'* On considering the result of the 
spring sledging operations, I con- 
cluded,*' says Captain Nares, ''that, 
owing to the absence of land trending 
to the northward, and the Polar pack 
not being navigable, no ship could be 
carried north on either side of Smith's 
Sound beyond the position we had 
already attained ; and also that from 
any maintainable position in Smith's 
Sound it was impossible to advance 
nearer the Pole by sledges. The only 
object, therefore, to be gained by the 
expedition remaining in the vicinity 
for another season, would be to ex- 
tend the exploration of the shores of 
Grant Land to the south-westward, 
and Greenland to the north-east or 
eastward, but as with the whole re- 
Bouices of the expedition I could not 
hope to 8A'v«XLC& -Qioi^ tlc^XL 50 miles 
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beyond the podtions already attained 
on those coasts, and, moreoyer, al- 
thooffh the crew were rapidly recover- 
ing nom the disease wnicn liad at- 
tacked them, they would certainly be 
nnfit for employment on extended 
sledge parties next year, I decided 
that the expedition should return to 
Eneland as soon as the ice broke up 
ana released the ship. It was with 
the greatest regret I felt it my duty 
to give up the very interesting further 
examination of the northern coast of 
Greenland." 

On the 31st of July, the Alert suc- 
ceeded in leaving her winter-quarters, 
a^ after many struggles witn the ice 
joined the Diacovery on the 12th of 
Aiunist 

During the voyage home the vessels 
were parted by heavy weather. The 
Alert reached Valencia, all well, on 
Friday, the 27th ult, and on Sunday, 
the 29tii, both vessels reached Queens- 
town, the Discovery arriving in the 
morning and the Alert some hours 
later. 

No sooner had the Expedition re- 
tamed to England, and reported their 
proceedings, than a lively discussion 
arose as to the outbreak of scurvy in 
tlie sledging parties. It appears that 
these parties had with them no provi- 
sion of lime-juice — always regEuded 
as a specific against scurvy — ^for the 
daily rations of the men, and this 
contrary to the instructions issued to 
Sir George Nares previous to his set- 
ting sail. An Admiralty Committee 
was appointed to institute an inquiry, 
and report on the cause of the out- 
break of the disease. The report was 
issued on the 8rd of March, 1877. It 
stated that the outbreak was due to 
the fact that lime-juice was not sup- 

Slied to the sledge parties, and that 
ir George Nares had no sufficient 
reason for departing from the instruc- 
tions contained in the memorandum 
forwarded to him by the Director- 
General of the Medical Department 
of the Navy. The Lords of the Ad- 
miralty bowerer, bad previously ex- 



pressed their warm approbation of 
the conduct of the explorers. Captain 
Nares received the honour of knight- 
hood, and several special promotions 
were made for services rendered in 
connection with the expedition. 

The Results of the Arctic Ezpe- 
ditLon. — Mr. Clements Markham de- 
livered a lecture at the close of 
December, 1877, at the London In- 
stitution on "The Results of the 
Recent Arctic Expedition. " The ex- 
pedition, he said, had made important 
discoveries in many branches of sci- 
ence, and more especially in geography, 
a flood of light had been thrown on 
the conditions of land and sea within 
the great Polar basin. The complete 
results of the discoveries in science 
could not be known for some months, 
for observations had to be worked out 
and generalisations to be drawn from 
them, when it would be for the presi- 
dent of the Royal Society to pro- 
nounce a verdict. Having alluded to 
the disappointment which had been 
experienced at finding the incorrect- 
ness of the Polaris report of an open 
Polar sea and land trending far to the 
north, the lecturer described the 
scene which met the eyes of the crew 
of the Alert when, after a long 
struggle with the floating ice in 
Smith's Sound and Robeson Channel, 
they at last reach the ** Pal»ocrystic 
Sea," or sea of ancient ice. 

Having described how this ice is 
formed, its winter immobility, its 
summer chaotic confusion as huge 
bergs crush and grind against each 
other while drifting slowly eastward^ 
he gave the reasons which exist for 
supposing this to be a shallow sea 
without animal life, of great extent 
with no land to the northward, and 
with unequivocal evidence of great 
upheaval having taken place of 
the adjacent coast-line within recent 
geological periods. He pointed out 
the portions of coast-line which had 
been explored eaa\. aa.^ ^^V«S!L^"^'5k 
region, aa yet xmteca^etaft^ \Ri^«:^a» *^^ 
I Parry laVan^ \/Ci \\ifc ^«^^ «xA. v^- 
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wards the east coast of Greenland in 
the other direction. Over the 50° of 
longitude thus added to our know- 
ledge this ancient ice was found to 
extend, and to be identical with that 
which had been recognised as impass- 
able further west in previous expedi- 
tions by Captain M^Clure, Captain 
Collinsoui Lieutenant Mechim, and 
the late Admiral Sherard Osbom. 
There was no doubt now that this 
ancient ice extended for 1,200 miles 
from the coast of America to the 
north coast of Greenland. 

Having pointed to the north-east 
coast of Greenland and Franz-Josef 
Ltand as the part of the Polar area 
now most needinf^ geographical inves- 
tigation, he said the other scien- 
imc results of the expedition were 
scarcely less interesting. The geolo- 
gical formation of the whole of the 
newly-discovered coast-line had been 
examined, and collections of rocks 
and fossils made, including an upper 
Silurian series, with limestone and 
corals; It had long been known that at 
Disco, 10 degrees further south, there 
liad been in a comparatively recent 
geological period forests growing with 
50 or 60 different species of arborescent 
trees, some evergreen, though mostly 
deciduous. The recent expedition had 
discovered excellent tertiary coal in 
82^ north, and had brought back 
impressions of leaves, showing that 
luxuriant forests had once grown so 
near the Pole as that. The wonder 
did not stop there, for unless there 
had been such a change in the axis of 
the earth as astronomers declare to be 
Impossible, these forests must have 
been exposed — ^no matter how warm 
the climate at that period — ^to a 
period of darkness, extending to 140 
days out of the year. That fact alone 
opened a wide field for scientific in- 
vestigation. 

Another interesting fact was the 

discovery of drift wood in bays with 

^ western aspect, indicating transport 

when the conditions were far different 

/b gOiat they were at present, and 



before the upheaval, which had de- 
posited some of the specimens in a 
position to which they could not have 
been carried by waves or ice. Other 
explorers had discovered wood in the 
now frozen regions of Bank's Land 
and Prince Patrick's Island, with the 
bark on, and which had evidently, 
ffrown where it was found» showing 
how extremely rapid must have beea 
the changes of climate which had 
taken place over the Polar area. 

An exhaustive collection had beeiL 
made of the biology of the region 
north of 82 deg. as distingniiihed 
from the Arctic regions south of 
that latitude. A complete collection, 
had beei^ made of the fl(»a of the 
new region, which Dr. Hooker con-, 
sidered of special importance,- as 
bearing on the remarkable distribu* 
tion of American and Scandinavian 
plants. 

Stanley's DisooTories in AMoil 
— ^The Daily TeUgrapK^ in Mareh,. 
1877, published two of Mr. Stanley's 
letters, giving an account of his pro« 
ceedings up to the 24th of August, 
1876. On the 25th of March, 1876, 
that enterprising '* Commissioner '*- 
turned his back upon the hills of 
Earagwe, and, travelling for nearly 
two months throueh *' mud and 
water," as his faithml servitor, Po- 
cock, teUs us, arrived at UJiji, on the, 
shore of the Tanganyika, on the 27th 
of May. He only allowed himself a 
few days' rest, for, on the 11th of 
June, he started on a fifty-one dayi^' 
trip round the lake ; in the course of 
it ne claims to have explored every 
nook and comer of it. If this examin- 
ation is to be looked upon as final, the 
Tanganyika has no outlet, for the 
Lulmga, described as such by Came- 
ron, flows into the lake. Stanley 
ascended that river five miles in. a 
boat, as far as Cameron, when his 
progress was stopped by a dense 
growth of papyrus, extending from 
bank to banK. In this lower part of 
the river or creek, the water is drifted 
1 by 80ut\i-eaa{teT\^ Vccu^a wr«.Y from 
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the lake at the rate of 822 feet an 
hour, but, on the subsidence of the 
mndf it flows back. Higher up, near 
Elwani, eight miles &om the mouth, 
where reeds take the place of the 
pipyius, the current is unmistakably 
in the direction of the lake. The 
river there during- the dry season has 
an average depth of eighteen inches, 
and its temperature is 7 degrees less 
than lower down. Stanley was told, 
however, that tiie marshy tract near 
gave rise to another river, the Luindi, 
which flowed towards the north-west 
through a gap in the Eihinga ran^, 
and joins the Eamolondo. This m- 
formation remains to be tested by 
actual examination, though there is 
nothing unusual in a swamp dis- 
charging rivers in opposite directions : 
the valley of the Chiana, in Tuscany, 
is a familiar instance of the kind. 
Stanley's theory of the rising of the 
Tanganyika certainly requires con- 
firmation. The traditions of the na- 
tives, very prettily related by him, 
as to the hollow now filled by the 
lake having at one time been a fertile 
plain, go for very little; and the 
changes which he noticed at the 
mouth of the Lukuga are only what 
might be expected m>m a river sub- 

E* ' ! to floods and bringing down 
quantities of debris, A rise in 
can be ascertained only by care- 
ful measurements extending over 
many years, and we hope Mr. Stanley 
has cut bench-marks into the rocks, 
which will enable future travellers to 
institute comparisons. Of oti^er ex- 
ploratiims on the lake we are told but 
little. Incidentally, he refers to 
electric fishes, water-hysenas, a new 
religion and other matters, which 
will, no doubt, form the subject of 
his next communication. 

In his second letter Mr. Stanley 
reverts to his exploration of the Ka- 
tangule river and Akenyara Lake, 
which he proposes to call the Alex- 
andra Nile, in honour of the Princess 
of Wales. Akenyara, or Alexandra 
Lake, ia represented on the map as a 



sheet of water forty miles long and 
thirty wide. It communicates bv a 
swamp with Lake Kivu, which dis- 
charges the Rusizi into Lake Tan- 
ganyika. Small-pox having broken 
out at Ujiji, Stanley hastened away 
from the place. On the 24th of 
August he prepared to start for Nv- 
angwe, on the Lualaba, already 
known to us through Livingstone 
«nd Cameron. 

In September further letters were 
received by the Daily Telegraph from 
the explorer. From them we learn 
that Mr. Stanley has solved one of 
the great problems of African geo- 
graphy. Starting from Nyangwe, on 
the Lualaba, he hieis traced that river 
to its mouth in the Atlantic Ocean, 
thus proving that the region of lakes 
explored by Livingstone and Cameron 
drains into the Congo or Zaire. 
Stanley's journey, to judge from 
the first letter published in the 
Daily Telegraphy was perilous in 
the extreme, and he felt himself 
compelled to employ armed force on 
no less than thir^-two occasions. 
Francis Pocock, Stanley's faithful 
companion, was swept over the Mas- 
sassa Falls and killed, and the leader 
of the expedition narrow^ escaped a 
similar fate at the Mowa Falls (Came- 
ron's Lowa, close to Lake Sankorro 1). 
From Nyangwe the Lualaba flows 
due north, and under the equator it 
rushes over five cataracts, round which 
the boats had to be dragged a dis- 
tance of thirteen miles, in lat. 2^ 
N. the river turns to the north-west 
(and we may, therefore, assume that 
it attains lat 3® N.), then turns west 
and south-west, and, finally, takes 
the name of Zaire or Kwango. Stan- 
ley describes it as being from two to 
ten miles in width, and full of islands. 
The geographical result obtained by 
this explorer can hardly be over-esti- 
mated, and the promoters of his 
enterprise may feel justly proud of 
the success achieved. The Zaire baa 
now been atiown. \» ^a^oi ^kl ^s.'fta. <2i\ 
no lesa tliwa. 1,4^^,^^^ ws^x^ tsSl^^s.. 
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It is a worthy rival of the Nile in 
that respect, and surpassed only hj 
the Amazonas, Ob, and Mississippi. 
Stanley's remarkable journey wul, 
moreover, enable us to give a fixed 
habitation upon our maps to a vast 
amount of native information collected 
by his predecessors. Schweinfurth's 
Welle turns out to be a tributary of 
this great equatorial river ; Dr. Barth's 
" river of Kubanda " and Nachtigal's 
Kuta (Stanley mentions Ikutu ya 
Congo as one of the names of the 
rive^ are undoubtedly identical with 
it, and have no connection with 
Shary, Benue,or Ogowai. — Athenceum. 
In the Island of Saghallen. — 
Rather more than two years a^o the 
Russian Government effected a friendly 
exchange of territory with Japan, 
ceding to the Mikado the Eurile Is- 
lands, and receiving in return the 
southern part of the island of Sagha- 
lien. The importance of this latter 
acquisition to the Czar was obvious 
enough : it would provide a con- 
venient station for the fleets which 
he intends to launch in the Sea of 
Okhotsk, and secure them a passage 
to the ocean infinitely more sale than 
they could otherwise have found. 
On the other hand, it might very 
easily be supposed that Japan had 
the worst of tne bargain, the Eurile 
Islands never having been considered 
a very valuable possession while in 
the hands of Russia, nor, indeed, 
worthy of any attention except as 
forming a troublesome barrier to block 
the navigation entering or issuing 
from the Sea of Okhotsk. But since 
they have passed into the hands of 
**tne rising people of Asia" it has 



been discovered that there is a good 
deal to be made out of them in the 
way of commercial products, and a 
long letter from Yokohama to the 
St, Petersburg Journal describes the 
possible wealth of the territory aban- 
doned by the Czar. In the first 
place, on the largest of the inhabited 
islands, called m the maps Ump, 
there are extensive veins of iron of 
an excellent quality, situate close to 
the sea-shore and near the native vil- 
lage. As for the soil of the various 
isEinds, it is impossible to predict 
what may be its capabilities, since 
agriculture was only introduced as a 
perfectly new art a very few years 
ago, and its projpress has been much 
interfered with in consequence of an 
implacable hostility shown to the 
crops by the mice, which swarm 
throughout the countiy. But it is as 
a shooting and fishing ground that 
the Euriles will endear themselves to 
their new owners. Beavers, seals, 
and foxes are the principal objects of 
the chase, although tne finit and 
second have been alniost exterminated 
in one of the islands by the ravages 
of some American adventurers. But 
the sea-shores are often covered with 
crabs, and at other times with sea- 
lions and sea-calves ; while the neigh- 
bouring seas are full of cod, herring, 
and other fish, and in the spring are 
frequented by whales on their road 
from the open ocean to the Sea of 
Okhotsk. The natives are not a for- 
midable race. On the five islands 
which alone are inhabited there are 
only seventy-two of the Euriles, or 
aborigines, and seventy-two Aleontes, 
or cok>iiists. 
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The Geologioal History of Birds. 
— ^Professor Huxley gave a lecture in 
the early part of 1877, at the Royal 
Institution, on "The History of 
Birds." After referring to the fact 
that palseontology was oased on the 
same method as archeeology, and its 
results were on the same kind of 
ground trustworthy, he went on to 
show how in studying the mineralo- 
gical character of rocks there is little 
evidence in changes in the conditions 
that form rocks; yet in studying 
pakeontology there are, at the first 
glance, great differences in the same 
Sinds 01 animal forms at different 
periods. For example, taking the 
London area, the forms preserved in 
the cravels, the London clay, and the 
cha£, all appear widely different. The 
further we go back in time the more 
widely do organic forms diverge. 
What is the nature of their diver- 
gences ? To the anatomist, who looks 
below mere surface resemblances, they 
are not so great as at first appear. 
Professor Huxley proposed to consider 
the case of a well-denned group, and 
none better presented itseff than the 
birds — a group in which, as regards ex- 
isting birds, no one made any mistake. 
To dothis forthe purpose in hand, it is 
necessary to look at those characters 
which birds possess alone. With 
reference to diagrams, there were 
pointed out the peculiarities of the 
nind and fore limb, and also reference 
was made to the existence of feathers 
as a distinctive characteristic. This 
applies to existing birds. When we 
come to look at the geological record, 
we find we have to widen our defini- 
tion of "a bird." After a reference 
to the chronological order in which 
additions have been made to our 
\jiowledge, special reference being 



made to the tertiaries of France, 
Professor Huxley dwelt on the dis- 
coveries of Professor Marsh in the 
cretaceous rocks ]^ng within the area 
of the western affluents of the Missis- 
sippi. It is already well known that 
one genus of bird has been found with 
teeth in grooves and one with teeth in 
distinct sockets. This gives the jaws 
a reptilian character. The well-known 
Salanhofen bird has two rows of 
feathers down an elongated tail, and 
the fore limb has the ** finger bones " 
ending in claws. There is not one of 
the distinctive characteristics of birds 
as they now exist but has to be given 
up as a characteristic in looking at 
fossil forms. Professor Huxley, in 
concluding, alluded to a lecture he 
gave at tne Institution in 1868 on 
forms intermediate between reptiles 
and birds. He said he could not then 
have hoped that in so short a time so 
much direct proof would have been 
accumulated. He would not say that 
the discoveries to which he had alluded 
indicated the actualgradation between' 
birds and reptiles ; tney did, however, 
show the intermediate forms that had 
existed. 

The Oeology of the Metropolis. 
— A boring for water, fruitless, or 
almost so, in the object sought for, 
but yielding good results of another 
kind, was made during the course of 
1877 at Messrs. Meux*s brewery, 
Tottenham Court Road, London. 
Some notes on this work were sent 
to the British Association by Mr. R. 
Godwin Austen. The boring went 
through tertiary beds, chalk, gault, 
and some sands, probably representing 
the lower green sand, in which a 
little water was fo\m.d. ^&s^ss« •^'^ 
sands thete'weT^'V^iis^^ mOtcoist^^^^ 
beds, contauAik^^OiV-TCL«^'b\ Vasss^, 
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which Mr. Etheridge recognised as 
Devonian. Mr. Godwin Austen, 
after describing the range of the 
palseozoic rocks^ so far as was pre- 
viously known, proceeded to examine 
the fresh evidence yielded by the 
boring. The Devonian strata are 
there dipping about 80**, so that the 
carboniferous limestone, and probably 
the coal measures, must soon follow. 
The direction in which the beds dip, 
^ and consequently the direction m 
which the higher strata must be 
sought for, is unknown. Mr. Gkxlwin 
Austen, however, gave reasons for 
believing that London lies just on the 
edge of a trough of paleozoic rocks— 
probably on the southern edge of 
that trough, in which case the coal 
measures must be looked for further 
north. 

The RemainB of a Mammoth. — 
A curious discovery of Fossil Remains 
was made durinff 1877 in Pennsylvania. 
A mower, whue working in a bog 
meadow, Towanda Township, found 
partially buried in the mud the skull 
of a mammoth. By digging deeper 
he exhumed the ribs and several pieces 
of the vertebrae. He expects to find 
the complete skeleton. The bones 
are well preserved. The skuU is 
shield-shaped, has four large openings, 
and shows the marks of two horns, 
broken off, in a line, one above the 
other, in the centre. The face is ten 
inches broad and sixteen long. 

The Volcanoes of Hawaii — The 
Honolulu Ottzette. states that in the 
last 90 years there have been 10 ^eat 
eruptions on Hawaii. That of Feb- 
ruary, 1877, is the eleventh of the 
series. On the 14th of that month 
Mauna Loa, which is nearly 14,000ft. 
high, sent out an immense volume 
of smoke that rose to a height of 
16,000ft., and spread out, darkening 
the sky, over an area of 100 square 
miles, and then a stream of lava 
started down the mountain sides, but 
tile source dried up at the end of six 
-aours, and the eruption ceased. The 
^S-ht was grand while it lasted. Mr. 



C. J. Lyons wrote from Wainea that 
the columns of illuminated smoke 
shot up with such velocity that the 
firat 5,000ft. were passed within a 
minute. Ten days afterwards, early 
on the 24th of February, there was a 
submarine eruption, 50 miles from 
Mauna Loa, near Kealakeakua Bay. 
Flames were thrown up from the sea, 
and numerous jets of steam arose on 
a line about a mile long, where the 
sea was from 150ft. to 400ft. deep, aa 
if the crust of rock under the sea had 
been broken in a fissure to let the 
internal fires out. In many places 
lumps of lava were thrown up, and it 
was so porous, somewhat like pumice 
stone, tnat while hot it floatea away, 
but sank as soon as it became cold 
and saturated with water. Another 
rupture, doubtless a continuation of 
the submarine fissure, was traced 
inland from, the shore nearly three 
miles, varying in width from a few 
inches to 3ft. In some places the 
water was seen pouring down ^e 
opening into the abyss below, food 
for the fiery element. A severe earth- 
quake shock was felt by those living 
at Kaawaloa and Eeei during the 
night of the eruption. 

The Sub-Wealden Exploration. 
— ^The final report of this undertaking 
has been issued by Mr. H. Willett 
(hon. sec.). He reports that the deptii 
attained on the 21st of December, 
1876, was 1,823ft., and on the 12th 
of AprU, 1877, 1,906ft. On the last- 
mentioned date a letter was sent by 
the Diamond Boring Company, stating, 
"We have used our best endeavours 
to reach a depth of 2000ft. and have 
failed, owing to the want of lining 
permitting the hole to fall in on our 
rods and jambing them." It also 
stated, ** There w3l be no difficulty at 
all in continuing the hole, subject to 
the arrangements being made for 
lining and the use of a Big machine, 
which were submitted by Major Beau- 
mont on 26th February." It was 
decided, "bioyje^et, Tia\. \Ai Toake any 
renewed efioT\s. "^t . "^'-^'iXX. ^^rc^iwi&\ 
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— " The Sub-Wealden Exploration is, 
therefore, brought to a dose, and has 
proved condusiyely that in the lowest 
part of the Wealden area no palseozoic 
rocks exist within 1,900 feet of the 
snr&ce. That the search was justified, 
and that the scientific deductions of 
Professor Prestwich, F.R.S., were 
entiUed to the highest consideration, 
may be found in the fact that palaeo- 
zoic rocks of the Devonian period 
have been discovered (containing spiri- 
fers) in the boring made at the brew- 
ery of Sir Henry Meux and Co., at 
the comer of' Tottenham Court Road, 
London. The .following are the slj^- 
proximate measurements of this 
boring, the surface of which is about 
70ft. above high-water mark : — Strata 
above the chalk, 159ft. ; chalk, 65dft. ; 
npper green sand, 28ft. ; gault, 160ft. ; 
lower green sand, 130ft. ; Devonian 
^bout) 40ft.: total, 1,170ft." Mr. 
Willett adds : — *'The search should 
therefore undoubtedly be further pro- 
moted in the '^neJley of the Thames, 
and at other points in the south-east 
of Expand." 

A Fossil Hippopotamus. — Re- 
mains of a fossil hippopotamus re- 
cently discovered at ^ne, in Algeria, 
have been carefallv studied by^ M. 
Albert Gaudry. The remains indi- 
cate a species differing markedly from 
the living hippopotamus amphiMus in 
the charact^ of its dentition, which 
is mudi less divergent from that of 
the pig tvpe. After a critical exami- 
nation of uie various fossil species of 
this genus, the author concludes that 
the new specimen cannot be referred 
to any previously-described species, 
and ne therefore suggests that it 
should be distinguished under the 
name of Hiphippone ; the specific 
name referring to the locality in 
which the fossil was found, not far 
from the ruins of the ancient Hippo. 
Thespecies has six pairs of incisors, and 
thus <Uffer8 from the typical ^cies, 
which has only four ; but M. daadiy 
holds tibs^ iihe presence or absence of 
a pair of indsora is aot auf&cient to 



constitute a distinct genus. He does 
not, therefore, accept Cautley and 
Falconer's Hexaprotodorif except as 
the name of the sub-genus ; and to 
this sub-genus the new African fossil 
may be referred. 

Cave Exploration in Devon- 
shire.— Mr. W. Pen^ellv, F.R.S., 
president of the Geological Section of 
the British Association, delivered an 
interesting address on the '* History of 
Cavern Exploration in Devonshire," 
at the meeting at Plymouth. The 
Oreston, Kent^ Hole, Anstey's Cove, 
Tealm Bridge, the Ash Hole, andBrix- 
ham Beach Caverns were described in 
their dimensions, beds, and organic 
remains. The following extract gives 
a fair idea of the chi^acter or the 
paper : — 

"The two famous Torbay caverns 
have certain points of resemblance as 
well as some dissimilarity : — 1. The 
lowest known bed in each is composed 
of materials which, while they differ 
in the two cases, agree in being such 
as may have been furnished by the 
districts adjacent to the cavern hills 
respectively, but not by the hills 
themselves, and must have been de- 
posited ^rior to the existing local 
geographical conditions. Each bed 
contained flint implements and re- 
lics of bear, but neither of them 
those of hy»na. The fourth bed of 
Windmill-hill Cavern, Brixham, and 
the breccia of Kent's Hole, Torquay, 
are coeval and belonging to what I 
have called the Ursine period of the 
latter. 2. The beds just mentioned 
were in each cavern sealed with a 
sheet of stalagmite, which was par- 
HaXlj broken up, and considerable 
portions of the subjacent beds were 
dislodged before the Introduction of 
the beds next deposited. 8. The great 
bone bed both at Brixham and Tor- 
quay consisted of red clayey loam, 
with a large percentage of angular 
fragments of liTDLftBXflirL<&> w^^^^'^^ii^K^^ 
implementa oi ^u\. m^Sl OcL«et^\aa»R2«^'" 
latMig wit^ TOTttsstna o1 m«sQas\sJ^ ^ 
ticlioildiii^n3io^«oa,«sAVs«w!w« "^ 
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fine, the cave earth of Kent's Hole 
and the third bed of Brizham Oayem 
corresponded in their materials, in 
their osseons contents, and in their 
. fiint tools. They both belong to what 
I have named tne Hysenine period of 
the Torquay Caye. 

** But there are points in which the 
two caverns differ : — 1. While Kent's 
Hole was the borne of man, as well as 
of the contemporary hysena during 
the absence of human occupation, 
there is no reason to suppose that 
either man or any of the lower ani- 
mals ever did more than make occa- 
sional visits to Brizham Cave. The 
latter contained no flint chips, no 
bone tools, no utilised pecten shells, 
no bits of charcoal, and no coprolites 
of hysena, all of which occurred in 
the cave earth of Kent's Hole. 2. In 
the Torquay Cave relics of hysena were 
mucb more abundant in the cave 
earth than those of any other species. 
Taking the teeth idone, of whicn vast 
numbers were found, those of the 
bysena amounted to about 30 per 
cent, of tbe entire series, notwith- 
standing the fact that, compared with 
most of the cave mammals, his jaws, 
when furnished comj^etely, possessed 
but few teeth. At Brixham, on the 
other hand, his relics of all kinds 
amounted to no more than 8*5 per 
cent, of all the osseous remains, while 
tbose of the bear rose to 63 per cent. 
8. The entrances of Brixham Cavern 
were completely filled up, and its 
histoiy suspended not later than the 
end ojf the palseolithic era. Nothing 
occurred within it from the days 
when Devonshire was occupied by the 
cave and grisly bears, reindeer, rhi- 
noceros, cave lion, mammoth, and 
man, whose best tools were unpo- 
lished flints, until the quarryman 
broke into it early in a.d. 1858. 
Kent's Cavern, on the contrary, seems 
to have been closed and never visited 
by man from the earliest palseolithic 
times to oar own, with the possible 
exception of the seoiitliic era, of 
wMcb it cannot be said to have 



yielded any certain evidence. That 
the Kent's Hole men of the Hysenine 
period, to say nothing at present of 
their nredecessors of the Breccia, be- 
loiurea to the pleistocene times of the 
biologist is seen in the fact that they 
were contemporary with mammals 
peculiar to and characteristic of those 
times. 

* * This contemporaneity proves them 
to have belonged to tbe palseolithic 
era of Britain and Western Europe 
generally as defined by the arclueo- 
logist, and this is fuUy coxL&rmed by 
their unpolished tools of flint and 
cbert ; and that they were prior to 
the deposition of even the oldest part 
of the peat bogs of Denmark, with 
the successive layers of beech, pedun- 
culated oak, sessLle oak, and Scotch 
fir, we leam from the facts that even 
the lowest zone of the bogs has 
yielded no bones of mammals but 
those of recent species, and no tools 
but those of neolithic type; while 
even the granular stalagmite, the up- 
permost of the Hysenine beds in 
Kent's Hole, have afforded relics of 
mammoth, rhinoceros, tichorhinus, 
cave bear, and cave hysena. 

" That the men of the Cave Breccia 
or Ursine period were of still higher 
antiquity is obvious from the geolo- 
gical position of their industrial re- 
mains. That the two races of trog- 
lodytes were separated by a wid6 in- 
terval of time we leam from the sheet 
of crystalline stalagmite, sometimes 
12 feet thick, laid down after the de- 
positions of the breccia had ceased, 
and before the introduction of the 
cave earth had begun, as weU as from 
the entire change of the materials 
composing the two deposits. But 
perhaps the fact which most em- 
phatically indicates the chronological 
value of this interval is the difference 
in the faunas in the cave earth. As 
already stated, the remains of the 
hysena greatly exceed in number 
those of any other mammal, and it 
may \>e oAded that he is also dis- 
i closed loy «2^Qi8\. Q^^T} ^^^^ ^t hit 
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contemporaries, their jaws having, 
through, his agency, lost their con- 
dyles and lower borders. Their bones 
are fractured after a fashion known 
by experience to be his, and the 
splinters into which they are broken 
are deeply scored with his teeth- 
marks. His presence is also attested 
by the abundance of his droppings in 
every branch of the cavern, vtn short, 
Kent's hole was one of his homes. 
He dragged thither peacemeal such 
animals as he found dead near it, and 
the well-known habits of his repre- 
sentatives of our day have led us to 
expect all this from him. 

"When, however, we turn to the 
breccia, a very different spectacle 
awaits us. We meet with no trace 
whatever of his presence ; not a single 
relic of his skeleton, not a bone on 
which he has operated, not a copro- 
llte to mark as much as a visit. Can 
it be doubted that had he then occu- 
pied our country he would have taken 
up his abode in our caverns ? Need 
we hesitate to regard this entire ab- 
sence of all traces of so decided 
a cave-dweller as a yroof that he 
had not yet made his advent in 
Britain ? Are we not compelled to 
believe that man formed part of the 
Devonshire fauna long oefore the 
hyaena did ? Is there any method of 
escaping the conclusion that between 
the era of the breccia and that of the 
cave-earth it was possible for the 
hyaena to reach Britain ? I confess in 



the present state of the evidence I see 
no escape, and the conclusion forced 
on me compels me to believe also 
that the earliest men of Kent's Hole 
were interglacial, if not preglacial." 

Danger in the Wind. — ** We have 
long thought that the multiplication 
of books on geology was becoming a 
ffreat evil, and that the science (which 
has only recently, indeed, begun to 
assume the true conditions of a science) 
must suffer from the rapidity with 
which works treating of the Earth's 
formation have been issued from the 
press. Many of the books which 
nave of late years come under our 
notice have been distinguished by the 
absence of sound generalizing power. 
Often, indeed, they have been marked 
by the intrusion of crude, undigested 
theoretical speculations, which were 
calculated to confuse and unsettle the 
mind, and which certainly possessed 
no power of advancing scientific 
truth. Geology is a seductive science ; 
it offers to the observer tempting faci- 
lities for the formation oi plausible 
hypotheses, and if those hypotheses 
are merely received as so many 
stepping-stones, to be pushed aside as 
soon as they have served to advance 
the progress of the observer, they 
have served a useful purpose. If the 
student is taught to receive these 
hypotheses as having the^ weight of 
theories, he must stumble in his pro- 
cess, and the advance of truth is 
impeded. " — AtTienoeum. 
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Pine Forests cmd Rain-fall. — 
Some interesting observations have 
lately been made by M. Fautral on 
the influence of pine-forests on the 
quantity of rain received by a country, 
the hygrometric state of tne air, and 
the state of the ground. It is proved 
that pines have the property of con- 
densing vapour, and that in much 
higher degree than leafy woods. Thus 
the quantity of rain which fell over 
a pine-forest during fourteen months 
was 840*70 mm., as against 757*75 
mm., on the open ground 300 metres 
off, showing a difference in favour of 
the forest oi more than 10 percent, of 
the latter quantity. In tne case of 
oaks and witch-elms the difference 
was only 5 per cent. The mean 
saturation of the air above the forest 
was ten-hundredths more than at the 
other station (sixty-three against fifty- 
three) . The quantity of rain received 
by the forest-ground was 471 mm., 
while 369 mm. was intercepted by the 
trees — i.e., 0*43 of the water precipi- 
tated. Though the open sandy ground 
received 757 mm. , there is reason to 
believe that the forest-ground really 
conserves more water. These data 
show what services may be rendered 
by pine-forests on burning, sandy, or 
chalky plains, which the want of 
water renders unproductive. Such 
forests, too, are a powerful remedy 
against inundation. 

On the Height of the Aurora 
Borealis. — In discussing the obser- 
vations made by himself upon the 
aurora during the Swedish expedition 
of 1868 to the North Pole, Professor 
Lemstrom, of Helsingfors, states that 
although Loomis, and even Bravais, 
believed that observations which give 
« vejy Jow height to the aurora are 
erroneous, and the result of some 



illusion, yet he cannot agree with 
them ; and he offers in support of his 
opinion, among other tnmgs, the 
phenomena observed on the 18th of 
October, 1868, at the entrance of the 
Norwegian Archipelago, when the 
whole horizon was covered with rays 
which were soon united around the 
magnetic pole, forming a regular 
crown. All the phenomena that he 
has observed and described in regard 
to the illuminated ed^es of clouds 
show very plainly that m these cases 
the polar light was produced in the 
r^on of the clouds, and even lower. 
We know by numerous observations 
that the number of thunder and 
lightning storms diminishes consider- 
ably as we approach the polar regions, 
so that they no longer occur in the 
latitude of 70^. Must we, then, con- 
clude that in these regions the clouds 
are completely deprived of electricity ? 
Certainly not, but only that the elec- 
trical discharges are made in some 
other way. In these high latitudes 
electricity is discharged not only by 
clouds, but also directly by damp air, 
as takes place in the winter in the 
temperate zones. A great many 
direct observations prove the existence 
of slow discharges of this nature ; and 
a very remarkable confirmation is 
given by Augstrom, who, on one occa- 
sion, proved the presence in the spec- 
trum of the yellow or auroral ray 
over almost the entire sky. 

Showers of Dust. — There are some 
obscure points connected with showers 
of dust or earthy matter that have 
been known, at times, to fall over a 
large extent of country, or upon ships 
in open sea. Thus, they often con- 
tain a good deal of organic matter, 
and it \ias\yfee,ii t\voM^ht that the dust 
raised ixoia Wie ^ovvxA \i^'& ^^aojiiMftd 
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oiganic corpuscles floating in the 
atmosphere. In the case of a very 
fine dust shower, which recently fell 
at Boulogne-sur-Mer, the organic 
matter in it was foimd by M. 
Tissandier to consist essentially of 
the debris of various species of 
microscopic algae ; these were mixed 
with minute grains of silica and lime 
(^ to A mm. ). Having also examined, 
under the microscope, the sand of the 
beach, he observed that it was mainly 
formed of mineral grains, eight or ten 
times larger, but with very small ones 
intermixed, along with fragments of 
algsB similar to those of the dust 
shower. Hence he supposes the 
whirling wind, in acting on the 
beach, to have had a selective action, 
raising the finer particles and carrying 
them away. And, in general, he 
thinks the organic matter of other 
dust showers has probably had a 
similar origin. Operating on a quan- 
tity of Sahara sand, with water or a 
blast of air, he succeeded in obtain- 
ing fine powders, which quite corre- 
sponded to those of dust showers, 
which have fallen around the great 
African desert. These earthy showers 
are quite distinct from the showers of 
ashes from volcanoes, which contain 
no organic matter, and the grains of 
which are much smaller. Another 
class of dust showers consist of those 
produced by the explosion of meteo- 
rites. 

Ozone in the Desert Air. — A 
series of 106 observations of the 
quantity of ozone in air on the 
Lybian desert (made in the spring 
of 1876) have been communicated to 
the Munich Academy by M. Ascher- 
son (previous observations having been 
made by M. Zittel). They show that 
the proportion of ozone is much 
greater by night (e.gr., 3*80) than by 
day (2-25). With little wind the 
numbers were small. A N.W. direc- 
tion of wind gave the highest num- 
bers in this relation. The highest 
absolute numbers (5 and more) were 
obtained after very dewy nights, 



whence it appears that condensation 
of aqueous vapour is a source of for- 
mation of ozone as well as evapo- 
ration. 

A Senaitiye Barometer. — To ren- 
der the mercury barometer more 
sensitive, M. Kraevitsch employs the 
followiog artifice : — The extremity of 
the shorter branch of a siphon baro- 
meter is connected by means of a long 
horizontal capillary tube with another 
cylindrical vessel ; the space left free 
by the mercury is filled with water 
freed from air. If the barometer 
sinks or rises a length, A, a quantity 
of water equal to the volume of a 
cylinder of height, ^, and base equal 
to the section of the barometric tube, 
must pass by the capillary tube into 
the vessel, or conversely ; conse- 
quently a bubble of air introduced 
into this capillary tube will be dis- 
placed a length equal to h multiplied 
by the quotient of these two sections. 
This number was equal to 140 for the 
author's apparatus. The air bubble 
of the capillary tube is rarely at rest. 
A microscope of small magnifying 
power enables one to observe the 
oscillations, of which the amplitude 
is very variable from day to day. 
Sometimes the bubble is displaced 
continuously in one direction, with- 
out apparent oscillations. The author 
proposes to observe the relation be- 
tween the mode of its motion and the 
state of the atmosphere. 

Hailstones in Thunderstorms. — 
In a letter to M. Faye, on the tra- 
jectory of hailstones during thunder- 
storms, M. Ziegler expresses the 
opinion that an hailstones, whose 
weight exceeds 100 grammes, must 
strike the ground at an angle less than 
20° ; indeed, a hailstone cannot reach 
a very great weight except through 
a very long course in the dense air of 
the lower regions of the atmosphere. 
He mentions the folloAving among 
many other obsena^^oraa '.— ^"ft. 'Kissfc 
neigiibo\XT\ioo^ ol ^ctve^^i., <jj^ 'vJcl^ 
right oi tlie Toa.^ itcraL\jax:iR73 \,q^^^^^ 
is a very \ovf eo\m\7rj Vwx^^ \ \Xv^^« 
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the top of the roof is mgoly 7 metres 
above the ground, this house pre- 
served from hail in the south-easterly 
direction the stocks of a small vine- 
yard to a distance of 32 m. The last 
stocks were affected in the upper parts 
only, but the other stocks were as 
intact as if no storm had occurred. 
It follows that the hailstones, many 
of which had a weight of 200 grammes, 
went in a path which made with the 
ground an angle of only 13*^. 

Crystals of Snow. — The number 
of geometrical figures made by crys- 
tals of snow is very considerable, 
though all are formed according to 
the same fundamental angle of 60°. 
M. Landrin made careful observations 
of snow crystals, in Paris, in the 
winter of 1875-76. He states that 
snow fell 17 times ; that the prevail- 
ing forms were the hexagon of fern 
branches, and the hexagon of feathered 
branches ; that the very small crystals 
were observed several times with 
comparatively mild temperatures 
( — 2° C) ; that several forms which 
have been thought peculiar to Arctic 
regions are producea in our latitudes ; 
lastly, that falls of snow sometimes 
occur, composed of four-branched 
crystals, the arrangement of which 
seems quite foreign to the system of 
hexahedric crystallization. 

A Shower of Sand. — A shower 
of sand occurred at Rome on June 
22, 1877. Father Joseph Lais thus 
describes it in the Voce della Vcrita : 
* * The sand fell in small perfectly spher- 
ical masses of about 1-25, 000th of an 
inch in diameter, at a maximum. It 
would appear that vesicular vapour, 
by the action of the wind, had ce- 
mented the grains of sand so as to 
form globules, analogously to what 
we see on a larger scale in the forma- 
tion of hail. "We are entitled to 
assert this, seeing the speedy dis- 
aggregation of these globules into 
grains of sand when brought into 
contact with a little drop of water in 
thejSeld of a microscope. The fall 
on the 22nd was so abundant in Rome 



that from the amount, 0*25 gramme, 
gathered on an earthenware disc of 
30 centimetres in radius, we argue a 
fall of not less than eight quintals 
per square kilometre." A corres- 
pondent of the Ti?n^, however, writes: 
— "I am by no means satisfied that 
the rain was of sand and water. The 
drops on my drawing-paper were 
easily absorbed by a pocket-handker- 
chief, and left no stain on the paper ; 
but my drawing still bears many 
stains m)m drops which apparently I 
had not touched. Since then I have 
washed the sky over with them, and 
have afterwards sluiced the surface of 
the paper with water from a sponge ; yet 
there they remain. If sand they be, 
that material appears to have a most 
unusually tenacious affinity for the 
paper. If the drops were of sand and 
pure water I should expect to find 
that, as soon as the water had eva- 
porated, the sand would no longer 
adhere to the paper, and that the spots 
would no longer be on my drawing." 

The Geology of the Air. — ^A boik 
entitled Les Poussieres de VAir has 
lately been published by M. Tis- 
sandier. He describes in it, first, 
the apparatus by which he collects 
atmospheric dust ; then its composi- 
tion. It is shown that the dusts, 
notwithstanding their apparent in- 
significance, are of great interest from 
two chief points of view : first, as 
furnishing a measure of the degree in 
which interplanetary space contri- 
butes ponderable matter to our globe ; 
and second, as introducing us to a 
veritable aerial geology, which builds 
up formations comparable to the sedi- 
mentation deposited by water. 

Magnetic Particles in Atmo- 
spheric Dust. — The atmospheric dust 
examined by Tissandier, the author 
of the work mentioned in the pre- 
ceding paragraph, was collected in 
several different ways, and in every 
case was found to contain minute 
magnetic ferruginous particles. Part 
oi me dxis^ Yjas collected upon sheets 
oi T^apei ex^^^ \» ^'fc ^Yt ^'ot Tttony 
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days; in another series of experiments 
air was passed through pure water, 
and the latter evaporated over sul- 
phuric acid in vacuo. Other samples 
were collected from rain and snow 
water, in one instance particularly 
from snow gathered upon Mont Blanc, 
2,712 metres above sea level. The 
ferruginous particles occurring in 
these various specimens of dust were 
extracted by means of a magnet, and 
subjected to microscopic examination. 
In diameter they rarely exceed 2-1 00th 
of a millimeter, and appear to consist 
of magnetic oxide, resulting from the 
combustion of iron. Tissandier be- 
lieves them to be of cosmical, not 
terrestrial origin, and regards them 
as the cUbris of meteors. 

Squable Climates. — A study of 
Antarctic climates by Dr. Hann, the 
Austrian meteorologist, reveals the 
interesting fact that on Kerguelen 
Island — the Land of Desolation — in 
the Southern Ocean, the annual varia- 
tion of the temperature is only four 
and seven-tenths degrees Fahrenheit. 
This is the least yearly range of 
temperature as yet known on the sur- 
face of the globe. The island of St. 
Paul, however, about ten degrees of 
latitude farther north, also enjoys a 
very equable climate, the annual 
variation there being only seven de- 
grees of temperature. 

A New Barometer. — A sensitive 
new barometer, says the English 
Mechanic, has been brought before 
the Physical Society of St. Petersburg 
by M. Gontkowsld. In this apparatus 
a mercury column of invariable height 
equilibrates almost the whole of the 
atmospheric pressure, and a column 
of petroleum oil completes the baro- 
metric column. The barometer has 
at its upper end an enlargement, in 
which is fixed, with a plug, another 
tube l*40m. in length. The two 
ends of this latter tube have been 
closed at the lamp, but a lateral slit 
is made in the part introduced into 
the eolaigement of the &rat tube. 
This aljt is covered with bladder skin, 



previously treated with benzine, and 
coated with a solution of eelatine in 
glycerine ; it is firmly attached about 
the tube by its two edges. Thus the 
bladder forms a partition, at once 
flexible and impermeable, between 
the mercury filling the first tube, and 
its enlargement as far as the plug, 
and the petroleum of the second. 
Experiments have shown that the 
resistance of this partition to flexure 
produces a loss of pressure less than 
,»5 mm. of mercury. The petroleum is 
mteen times Hunter than mercury, 
and does not emit vapour of appreci- 
able tension at the ordinary tempera- 
ture. 

Thermometers. — At a meeting of 
the Royal Society in March, 1877, 
Mr. F. Galton, F.R.S., described the 
new process of verifying thermometers 
at the Kew Observatory. So large a 
proportion of the various thermome- 
tric determinations made by English 
physicists are dependent for their 
accuracy upon that of the verifications 
made at Kew, that the subject is 
important. Up to the year 1875 thtj 
apparatus for this purpose at Kew 
was of the rudest character. It was 
simply a glass jar Q^in. wide and ISiu. 
deep, filled with hot water, and stand- 
ing on a turntable, in which a brass 
frame was placed. On the frame the 
thermometers to be tested were hung. 
The observer read each thermometer 
as it passed, and as the frame was 
first turned from left to right and 
then from right to left, each ther- 
mometer was read twice ; thus the • 
chance of error owing to variations in 
the temperature by the cooling of the 
water during the process, was lessened 
by taking the mean of the readings. 
Still the time occupied in the process 
was unnecessarily great, and the 
chance of error by cooling was larger 
than it need be. The number of 
thermometers sent to be tested is in- 
creasing, there bein:^ uo^ soxaA ^,Q<^<S 
annually. 

For greater «ugcv\i«jc^ ^xii^iQ^ ^»:^Ssl^ 
time, Mr. aalton dsfia^^^^ ^xviSKoi^ 
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apparatus. The thermometer frame 
is circular, and will hold 40 at a time. 
The water vessel into which they are 
placed is a cylinder of stout copper 
2ft. 2in. high and Ift. in diameter, 
and in the side is a slit 1ft. lOin. lone 
and 4iin. wide, which is glazed, and 
through which the thermometers are 
read as they are passed round. The 
cylinder is in an outer wooden case, 
and between the two is a packing of 
sawdust. The outer case is also pro- 
vided with a glazed slit to read 
through. The hd of the case has also 
a covering of sawdust in kamptulicon. 
The object of these precautions is to 
prevent the escape of heat and main- 
tain a fixed temperature during the 
testing. The regulation of the neat- 
ing of the water before the testing is 
efiScted by a connected coil of tubmg 
at the side and a cluster of Bunsen 
homers. 

So well does this apparatus act 
that a long series of experiments 
made at different temperatures shows 
a variation of but a part of a degree 
which is represented by a figure in the 
second decimal place. It is still foimd 
to be impossible to obviate differences 
of temperature at different levels. 
This, however, is a great improvement 
on the old method. It takes only 
about four minutes to read a set. • 

Flowers of Prognostication. — 
Chloride of cobalt ** weather papers," 
which have had an ephemeral exis- 
tence in this country, were sold, in 
1877, in the shape of artificial flowers 
at Paris, where, such is the desire for 
weather prognostications, they are 
called "barometers." They were 
subsequently introduced into Eng- 
land. 

The Nature of Mist Particles.— 

At a recent meeting of the Austrian 

Society of Meteorology M. Obermayer 

read a paper in which he gave a 

summary of the facts ascertained re- 

gm-ding the nature of mist particles. 

The following is an abstract of the 

paper :—. The question ia not yet 

onally determined whether mist par- 



ticles are vesicles or fine drops, but 
opinion is now pretty general in 
favour of the latter view. The hypo- 
thesis of mist vesicles involves the 
considerable difficulty of explaining 
their origin, and the supjyosition 
(which was accepted by Leibnitz and 
Halley) was formed principally to 
account for the floating of mist par- 
ticles in the atmosphere. In more 
recent times it has, of course, been 
perceived that water drops also may 
float in the atmosphere, since par- 
ticles of dust and smoke can do so. 

The question as to the nature of 
mist particles would have been 
straightway decided if direct obser- 
vation with the microscope had led to 
definite results, but all these experi- 
ments were quite unsuccessful. The 
floating of small bodies that are speci- 
fically heavier than air was explamed 
by Stokes in 1856, by the internal 
friction of the air. The formula de- 
veloped by Stokes from hydrodynamic 
equations of motion with reference to 
the internal friction of liquids give, 
for mist particles of •002cm. 
and •0002cm. diameter, tEe values 
l"2cm. and 0*01 2cm. for the velocity 
in a second. The diameters of mist 
particles have actually been measured. 
Kamtz found them between 0* 0011cm. 
and •0054cm. A diameter of 0*0002 
is still very considerable, and lies 
quite within the bounds of possi- 
bility. The probable diameter of a 
water molecule is about 0'00000005cm. 
The wave-lengths of Fraimhofer's 
lines A and H are •000076cm. and 
0* 000039cm. 

The hypothesis of vesicular form 
has also been maintained in opposi- 
tion to that of water drops on optical 
grounds. First of all is the circum- 
stance that rain drops give a rainbow, 
which, it is known, is not produced 
by cloud particles. For explanation, 
also, of the colour of the sky, and the 
morning and evening glow, Clausius 
(especitSly) has resorted to the hypo- 
i thesis oi mist "v^lcles. The reckon- 
' ing oi C\a.wokS i^j^ ^"ViXJafc ^ns^^qsL- 
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tion that the deiuiit^ of such vesicles 
cannot differ matenally from that of 
the atmosphere ; but Budde has 
pointed out that, in consequence of 
capillary action, the air enclosed in 
such vesicles must experience con- 
siderable pressure. This pressure is, 
for vesicles of O'Olcm., O'OOlcm., and 
O'OOOlcm. semidiameter, expressed in 
heights of water column, equal to 30 
metres, 300m. and 3,000m. respec- 
tively, or an excess of pressure of 
about 3*30, and 300 atmospheres. 
The density of the air in the vesicles 
would thus, of course, differ markedly 
from that of the outer air. With 
these pressures the air would also 
diffiose through the walls of the 
vesicle, and ultimately the vesicle 
would be turned into a drop. In 
view of these relations of pressure in 
the interior of a vesicle the possibility 
of formation of such is the more 
unlikely. 

The objection that the existence of 
drops must result in a distortion of 
the contours of the objects is met by 
the experiment of Briicke, in which, 
by letting an alcoholic solution of 
mastic drop into water, a troubled 
medium is produced, which appears 
blue in incident light, yellowish-red 
in transmitted light, and, as micro- 
scopic examination shows, consists of 
extremely small balls of mastic sus- 
pended in the water. The objects 
which one sees in looking through 
the solution appear, indeed, little 
luminous and yellowish-red, but never 
distorted. 

An explanation of the blue colour 
of sky light and its polarisation has 
been attempted by Tyndall, through 
a very interesting experiment. A 
tube closed with plate glass was ex- 
hausted of its air, and then filled 
with vapours of organic substances, 
as amyhc nitrite, butylic nitrite, and 



a little air, to a pressure of in at- 
mo^here. The tube appeared per- 
fectly transparent. When the beam 
of an electric light was sent through, 
clouds began to form in the tube 
through decomposition of the vapours 
by the chemically active rays of the 
electric light. These clouds give a 
deep blue colour, which afterwards 
(the cloud particles having been en- 
larged by continued action of the 
light) tends to white. The blue light 
of the sky appears polarised, as one 
may easily observe with a Nicol's 
prism, looked through in a direction 
at right angles to that of the solar 
rays. The polarisation plane of this 
light passes through the sun's ray 
and the observer. The vibrations 
take place at right angles to the solar 
and the visuJ^ ray. In directions 
which are not at right angles to the 
sun's rays the polarisation is weaker. 

The Ught sent out by the clouds 
formed by Tyndall's experiment is 
also polarised, and in a plane passing 
through the light ray and the visuaS 
ray. The maximum of polarisation 
occurs here also when one looks at 
right angles to the light ray. 

The blue light of the sky would, 
according to these experiments, be 
explained by extremely fine water 
particles floating in the air. The 
larger these fine particles are the 
whiter appears the firmament. In 
regions where the air is very dry — 
e. g, in Persia — the sky is almost 
black if it is not troubled with dust. 
The assumption of fine water drops is 
adequate to explain all phenomena 
which have been attributed to the 
existence of mist vesicles, and that 
assumption, from its simple explana- 
tion of the formation of the fine drops 
through accumulation of the mole- 
cules, is much better warranted than 
that of mist vesicles 
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▲ Reasonable Explanation. — ''If 
a porcelain plate be pressed down on 
a luminous gas flame, the flame, it is 
known, loses some of its luminosity, 
and the plate gets coated with a thick 
layer of soot. If, however, the plate 
be brought at once down to the h)wer 
part of the flame it is not coated in 
the least, and the light power of the 
flame vanishes. M. Ueumann has 
lately (LUhig'a Annalen) offered the 
following hypothesis for this : — The 
carbon-containing luminous materials 
can bum in two ways, luminously — 
i.e., with separation of carbon in the 
flame — or, non-luminously, without 
this intermediate process. For the 
former a certain high temperature is 
necessary, depending on the nature of 
the burning materials ; while the 
flame which is hindered by any means 
from reaching this limiting tempera- 
ture is not capable of eff'ecting this 
separation of carbon. Burning mate- 
rials, which are diluted with indif- 
ferent gases, require a higher tempera- 
ture to imdergo this decomposition 
than would otherwise be the case. 
Now, the different parts of a flame 
have very unequal temperatures, and 
a cold object, which always removes 
approximately the same amount of 
heat from it, will cool the hot upper 

Sart of the flame only in very small 
egree under the temperature required 
for separation of carbon, so that this 
process continues undisturbed. But 
when the heat-removing object is 
brought into the lower and less hot 
part of the flame, the temperature of 
the latter sinks considerably below 
the limiting temperature that is 
absolutely necessary to separation of 
carbon, and there can he no coating 
with soot. It follows that, to obtain 
^ ^ood coat of soot, the flame must 



not be too greatly cooled, but sufficient 
heat must be developed to produce as 
complete a separation of carbon as 

Eossible. On the other hand, a too 
igh temperature and too unUmited 
access of air is unfavourable, because 
then a large part of the separated 
carbon is again consumed. Hemje, 
in order to coating with soot, a cooling 
of the flame is not necessary. The 
object introduced has rather merely 
the action of catching the sooty 
particles separated in the flame, and 
through a slight withdrawal of heat, 
preventing the combustion of the 

flowing particles of carbon. This M. 
[eumann supports by experiments." 
— English Mechanic, 

Motion and Heat. — M. Ollivier 
(in the Jowmal des Dehats) gives the 
following experiment in illustration 
of the conversion of motion into 
heat : — One end of a square bar of 
steel, in this instance 16 mm. x 70 
or 80 cen., is held by one hand in 
the middle, and pressed strongly 
against a rapidly-revolving emery- 
wneel, by which means the extre- 
mity so applied becomes considerably 
heated. The hand at the middle of 
the bar does not feel any change of 
temperature, but that at the other 
extremity is soon obliged to let go, 
the temperature rising to the point of 
burning the skin. M. Ollivier thus 
explains this effect, which appears 
paradoxical at the fii-st glance. The 
heat that bums the hand is not gene- 
rated at the other extremity of the 
bar and transmitted from thence, but 
is produced directly at the place. 
Movement and heat being synony- 
mous, the movement destroyed by 
the hand at the outward exti*emity 
. of the "bat Yy^ tke stoppage of the 
1 vibTations ia caii\«t^,<iSL m\Q V'wit^ 
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whilst there beinff an interval of re- 
pose at the middle of the bar no 
hej,t is perceived. A curious feature 
of the experiment is, that at the 
outer extremity the thermometer does 
not show any exceptional tempera- 
ture, because the tnermometer does 
not stop the vibration. To produce 
the burning eflfect, the hand should 
grasp the end of the bar with force 
enough to arrest the movement. 

The Heat of the Solar Rays. — 
In the Comptes ItendtLS of March 12th, 
1877, there is a note on the calorific 
intensity of the sun's rays, by M. A. 
Crova, who has investigated the sub- 
iect for some time. It was interesting, 
he says, to inquire what are, at dif- 
ferent epochs 01 the year, the quanti- 
ties of heat received during a day by 
the horizontal surface of the soil ; 
these determinations may excite an 
interest in the study of the pheno- 
mena of vegetation, and fumisn facts 
for the study of the propagation of 
solar heat in the earth. With this 
aim, I have calculated the observa- 
tions made during two normal days, 
during which the sun shone without 
interruption, days remarkable for the 
continuity of the atmospheric diather- 
maneity, and chosen as near as pos- 
sible, the one to the winter solstice, 
the other to the summer solstice. I 
had already obtained the measure- 
ments of calorific intensity in the 
solar rays, having made experiments 
at MontpeUier during the 4th of 
January, 1876. This series was re- 
markable for the clearness of the 
sky and the general symmetry of the 
hourly curve of calorific intensities. 
The total quantities of heat received 
during the whole day, normally to 
the direction of the solar rays, upon 
a surface of 1 square centimetre, 
could be obtained by integrating the 
hourly curve, but it is more simple 
and equally precise to trace the hourly 
curve of the calories from sunrise till 
sunset, and to toeigh the area of the 
curve thus obtained. If the paper is 
of uniform thickness, the weight of 



this area, compared with the weight 
of the rectangle in which it is m- 
scribed, will give the total value of 
the calories received in this interval, 
normally to the sun's rays ; by pre- 
viously weighing rectangles of differ- 
ent siufaces, from the paper which I 
used, I assured myself of the propor- 
tionality of their surfaces to their 
weights. On the other hand, I traced 
upon the same paper the curve which 
gives for each observation the product 
of the calorific intensity of solar 
radiation by the cosine of the sun's 
zenith, distance at the middle of the 
observation ; the weight of this curve 
measures the total heat received by 1 
square centimetre of the horizontal 
surface of the soil, from the moment 
of sunrise till that of sunset. I made 
a complete series of observations on 
the 11th of July, 1876, near the 
shore of Palavas, 12 kilometres from 
MontpeUier. This day was remark- 
able for the clearness of the sky, and 
the steadiness of a light north-west 
wind that weakened the disturbing 
infiuence of the sea breeze, which was 
not perceptible at the surface of the 
ground. The horizon being free in all 
directions, I was able to measure 
without interruption, from sunrise to 
sunset, by means of two actinometers 
carefully compared and simultaneously 
observed, the calorific intensity of the 
direct radiation, and that of the part 
which was transmitted through a 
layer of water 1 centimetre thick. 

The observations of July 11th show 
the want of symmetry peculiar to 
summer days ; after weighing the 
hourly curves of the morning and 
evening calories, and doing the same 
for the curves of the products of calo- 
rific intensities by the cosine of the 
sun's zenith distance, I calculated the 
total value of the quantities of heat 
received during this day, normally to 
the solar rays and by the horizontal 
surface of tne soil, upon an area of 1 
square ceutinietac^. ^^%. T<?i®si^'& 'cSL 
these iaeasvMem.eYi\& lot "OaaNr^^ ^^^ 
are as ioAlowa *. — 
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The ualoriea received normally 
varied between and 1 '29, in 8 houra 
«f eKposute. The calories received 
on the earth'a surface varied between 
and 0'63, in 9 hoars of eitposure. 
The heat rEceived on the earth'a sur- 
liice is '301 of the normal heat. 
Jdii lltli, 1SJ8. 
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The cailoriea received normally 
varied between and 121, in 15 
hours of exposure. The calories 
received on the earth's surface varied 
between and I'lO, in 15 hours of 
Biposure. The heat received on the 
earth's surlace ia '665 of the nonnal 

The heat received normally 
January 4th is fllO of that reeetved 
on July 11th, The heat receivnd on 
the earth's Burfaee on January 4th is 
-2B1 of that received on July llth. 
These results give a precise measure 
of the irregularities produced, in 
summer and in winter, by the obli- 

3nity of the solar rays, and by the 
uration of the sun's appearance 
above the horizon, between the 
absolute values of the intensity of 
flolar radiation, and between the ratios 
of the qtmntify' of heat sent directly. 



to that whieh is received upon the 
horizontal surfuce of the soiL 

A New lOB Gftlorlmeter. — The 
ice calorimeter in all its forms mea- 
sures quantities of heat by deter- 
mining bow much ice that heat can 
melt. In Bucsen's apparatus advan- 
tage ia taken of the change of volume 
which ice nndergoes upon fusion. 
This chance occurs at one end of a 
column of mercury sustained in a 
capillary tube ; as the ice melts the 
mercury desi^ends, and the amount of 
fall represents the quanrity of heat. 
But the use of a capillary tube in this 
apparatus affects the delicacy of all 
measurements made with it. So 
Schiiller and V. Wartha ptojBBe a 
modiilcation of Uunaen's cnlonmeter, 
iu which graduated scales are dooe 
away with, the amount of mercury 
involved in any measniemeot madA 
with the instrument being determined 
by direct weight. As thaicein the ap- 
paratus melts and the column of mar- 
cury falls, additional mercury flows in 
through a peculiar suction-tube, and 
the weight thus absorbed alforda a 
measure of the heat. The details of 
the new calorimeter are not very com- 
plicated, bat need the author's dia- 
gram for their explanation. The in- 



Seeking the c! 
found that the supposed metal ci 
tainiil nitrogen, being really a co 
pound of the formula Ti N2. 
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Spots of Blood. — Some experi- 
ments have been described to the 
French Academy by M. Chevreul, as 
illustrating an incident in French 
history. The Prince de Navarre 
(afterwards Henry IV.) was playing 
dice with two courtiers a few days 
before St. Bartholomew's Day. They 
saw (or thought they saw) on the dice 
spots of blood, and in alarm the party 
broke up. M. Chevreul explams it 
by the hiw of simultaneous contrast 
of colours. One experiment he men- 
tions is this :-— Seat yourself in a room 
80 as to receive on the right eye the 
sun's rays at an angle of 20® to 25®, 
the left eye being closed. On a table 
covered with grey paper, and under 
diffuse light, are two nen's feathers, 
one black, the other white ; they are 
0*6m. to 0*8m; from the eye. After 
about two minutes with the right eye 
in the sun, it sees the dark feather 
redi and the white one emerald green. 
After a few seconds the black feather 
of red colour seems edged with green, 
and the white feather seems of a rosy 
colour. Now close the right eye and 
open the left. The black feather will 
hie seen black, and the white one 
white. The effect is evidently due to 
insolation ; the black feather appears 
red because it reflects much less light 
than the white feather. From the 
law of simultaneous contrast of 
colours, the insolated eye seeing the 
green by white light, the black feather 
must appear the complementary colour 
of green, which is red. 

Crookes' Force. — During the last 
twelve months, Mr. G. T. Stoney, 
F.R.S., and Mr. R. J. Moss have 
conjointly been investigating the be- 
haviour of that force manifested in 
radiometers 'known as Crodkes* force, 
and they have laid before the Eoyal 



Society some of the results so far ob- 
tained. If, as has been asserted, the 
pressure which is exerted on the 
blackened pith surfaces reacts on the 
side of the glass envelope, then in like 
way a transparent disc delicately sus- 
pended close to a stationary disc of 
blackened pith ought to move away 
from the pith, and, therefore, towards 
the light when the pith is illuminated. 
An arrangement was devised to test 
this. As soon as the vacuum commenced 
to be formed the glass disc was repelled 
from the pith, and the repulsion was 
more violent as the vacuum became 
more perfect. The establishment of 
this fact with regard to this mysterious 
force the authors put forward without 
any expression of doubt. With re* 
gard to the influence of variations in 
the tension of residual sas, and the 
variations in distance between the 
reacting surfaces, the authors state 
some results, but reserve discussion till 
further observations have been made. 
Flzperiments with the Kadio- 
meter. — Among the many experi- 
ments with the radiometer those by 
M. Kriiss {Pogg. Ann.) may be noted 
as instructive. It seemed to have 
been proved that the radiometer 
stands still when its internal resist- 
ance is equal to the excess of pressure 
on the black, 'strongly-heated surfaces. 
In ordinary radiometers this soon 
occurs, but with different dimensions 
it seemed likely that motion mi^ht be 
had at greater air pressures, and even 
in ordinary air. M. Kriiss accordingly 
made an instrument with large vanes 
of mica (102mm. diameter), blackened 
on one side, the other side covered 
with white paper. These were at tha 
ends of a 'wooSisa.ctci^^^vi^^&^^^ssj^ 
on a steel -pomX. ^ci c«n^'»^. ^^^ 
being exposed to «si cSV\«ss.^ KJMt ^ssw- 
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diometer moved slowly with the black 
surfaces first — i.e., opposite to the 
usual motion. Suppoi^g that here 
a disturbance occurred tnrough the 
heated air-layers rising from the black 
surfaces and removing th^ excess of 
pressure, M. Kriiss indosed the radio- 
meter on three sides with three 
boards, and placed one above ; then 
let the rays work on tl^e open side. 
The radiometer then moved pretty 
quicHy in the ordinary direction, 
white side first. When the top board 
was removed the motion was in the 
same direction as before ; whereas, on 
removal of the side boards, the motion 
was in reverse direction, and on re- 
placing them again there was again 
the direct motion. Hence it was not 
the upward motion of the air, but the 
wall of the vessel which acts on the 
motion. Such action on the wall M. 
Finkener also proved by showing 
that the rapidily of the motion of- 
the radiometer decreases with in- 
creased distance of the vanes from the 
wall. M. Kriiss's experiments further 
show that with total absence of an 
envelope a motion occurs in the oppo- 
site direction. — English Mechanic. 

The Mance Heliograph. — An 
optical telegraph apparatus has been 
recently tried K)r telegraphic purposes 
across the Straits of Gibraltar, from 
Algesiras to Ceuta, a distance of 
seventeen miles. The rate of trans- 
mission is about half that of the 
Morse. When a new "heliograph" 
for night signalling and cloudy days 
is completed, the system will be 
adopted, as it is found difficult to 
maintain the ordinary submarine 
cables across, the Straits. 

Optical Telegraphy. — "The he- 
liograph," says Mr. Samuel Goode, 
describing this ingenious invention, 
"may be briefly described as consist- 
ing of a smaU mirror, mounted in 
conjunction with adjustments and a 
£nger-key, so that the sun's rays can 
be rejected with absolute precision to 
a^r required spot ; the letters of the 
alphabet are then indicated by long 



and short flashes in accordance with 
the Morse code." 

A "Badiomdtre d' Absorption." 
— ^An interesting experiment, with 
what he calls a radionUtre d^dbsorp- 
tion, is described by M. Thore in Les 
Mondes, The arrangement consists 
of a large cork, pierced with a cylin- 
drical hole 12mm. in diameter, which 
holds a glass tube closed below, and 
containing dry carbon dust or any 
other dark absorbent substance. 
Laterally near the top of the cork is 
a circular cavity communicating with 
the central one, and in this is a Imis 
with focal distance, such that its 
focus falls exactly in the middle of 
the tube. In the top of the glass 
tube is a magnifying glass, through 
which you look at the double- 
luminous cone, rendered apparent by 
the dust, when light is admitted 
through the side lens. The move- 
ments of the dust particles are curious. 
All those in the convergent parts of 
the two luminous bundles move to- 
wards the focus, and with a higher 
velocity the nearer they are to it. At 
the focus they cross so quickly that 
one nearly sees luminous lines always 
parallel to one of the cones (this being 
due to persistence of the luminous 
impressions). These lines appear 
striated perpendicular to their direc- 
tion, which seems to denote a very 
quick motion of rotation in the par- 
ticles. Examining the focus with 
care, one or two particles are often 
found arrested at that point, but. in 
very rapid vibration or rotation. — 
World of Science. 

Blue Lamp Chimneys. — Noted 
oculists — for instance. Graft, Arlt, 
and Stellwag-Carion — recommend 
either blue, bluish-grey, or smoke- 
coloured glasses as a protection for 
weak eyes against the unpleasant 
effect of red, orange, and yellow light. 
On the same principle, remarks a 
contemporary, the trying reddish- 
. yellow light of candles, lamps, and 
1 gas, on Tioxmsl e^^% %a well as weak 
1 ones, caaoi "bfe xAft^fiscoJC^N tsiq^^^^j^ \ss 



\s^ 



LIGHT AND VISION. 



77 



the use of blue chimneys or globes — 
or, at least, of shades for the reflection 
of the Hght — coloured a light ultra- 
marine blue. A near approach to a 
light as agreeable as daylight is said 
to be produced by a petroleum lamp 
with a round wick and a lightrblue 
chimney of twice the usual length, 
the latter causing so great a draught 
that the petroleum bums with a 
nearly pure white flame. 

How we Calculate Distance. — 
At a meeting of the Physical Society 
on the 12th of May, 1877, Mr. S. P. 
Thompson read a paper " On the 
Chromatic Aberration of the Eye in 
Relation to thePerception of Distance. " 
He discussed the various means of 
estimating distances by the eye, show- 
ing that when data for forming a 
judgment by the association of visible 
form or visible magnitude fail, the 
judgment is founded on "aerial per- 
spective," or else upon the muscular 
sensation of adjustment to focus. As 
the eye is, however, not achromatic, 
it cannot be in focus at the same time 
for red rays and blue rays proceeding 
from one object, but may be in focus 
if the blue rays come from a more 
remote object. This gives a definite 
basis to the axiom of painters that 
blue is a retiring, and red an advanc- 
ing colour. Experiments were de- 
scribed demonstrating the truth of 
this factj and illustration was afforded 
of the chromatic aberration of the eye 
by casting beams of light through a 
solution of permanganate of potash 
upon a silvered ball, the illuminated 



point appearing red with a blue 
surrounding halo to an eye adjusted 
to short focus, but blue with a red 
halo to a long focus. 

Defective Vision. — In the Journal 
de Physiquej towards the close of 
1877, M. Javal contributed a paper 
on * * Astigmatism. " He believes that 
many more people suffer from this 
defect of vision than is usually sup- 
posed. They suffer without knowing 
it. He proposes as a very simple 
test of astigmatism that an equal 
number of lines of equal distances and 
equal thickness should be ruled verti- 
cally and horizontally on a sheet of 
paper side by side. After the lines 
have been looked at and the apparently 
more distinct fixed on, then tne sheet 
should be turned 90deg. The vertical 
lines then become horizontal, and it 
is a check against any inaccuracy in 
ruling if, with the changed position, 
the same result with regard to the 
then vertical and horizontal lines is 
noticed. When people are once con- 
vinced of their astigmatism, they 
probably want to be assisted by 
glasses. M. Javal points out how 
very few opticians know how to test 
the kind of glasses that is wanted, and 
after giving a series of mathematical 
calculations furnishes a rule of thumb 
method. He draws a number of lines 
radiating from a point at fixed angular 
distances. These are to be looked at 
with a succession of lenses of different 
convexity, till one is reached which 
restores at a fixed distance the image 
which was lost to the naked eye. 
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IX.— SOUND. 



The Sonorous Qualities of 
Stones. — Having compared the 
sonorous qualities of woods and 
metaJs {see ** Year Book of Facts " for 
1875-76), M. Decharme has extended 
his study to stones. He made tablets 
of these as thin as possible, having a 
breadth of about 0*045 m., and a 
length of 0*15 m. ; also for term of 
comparison, he made an iron plate of 
the same dimensions. The results of 
this study are tabulated in the author's 
paper in Les Mondes (2 Nov. , 1876). 
The fifteen stones examined show, as 
regards pitch, a ran^ of more than two 
octaves, from td^ (tufa) to fa^ (slate). 
Though the heignt of the sounds in- 
creases in generSi with the density and 
hardness of the stones, this cannot be 
said to be in direct ratio, and there 
are numerous exceptions to the law of 
proportionality. The results, too, 
may vary from one sample to another 
of the same substance, owing to defec- 
tive homogeneity, and more or less 
complete desiccation at the time of 
experiment. In their range of sounds, 
stones have the advantage over metals 
(which range from Fag in lead to Fag 
in aluminium), though there is less 
difference in the densities. (The 
range of sounds from wood extended 
from Mi4 in box to Mig in northern 
fir.) 

Singing Flames. — The properties 
of singing flames have naturally 
excited considerable interest. The 
following experiment, in this connec- 
tion, has been brought before the 
notice of the Paris Academy by M. 
Montenat. Into a long metallic tube, 
placed vertically, a small metallic 
basket of live charcoal is let down by 
a suspending wire. When it has 
reached the lower part, the current of 
-iir produced by elevation of tempera- 



ture gives rise to a sound which is at 
first rather weak, but which grows in 
intensity as the combustion becomes 
more active. If the charcoal be drawn 
slowly up the sounds become at first 
more intense, then diminish, ceasing 
quite at the middle. On continuing 
tne movement, the sound is renewed, 
but at a double octave jfrom the first, 
and it ceases when the fire nears the 
orifice of the tube. The sound may 
also be altered by a particular arrange- 
ment which allows of altering 9ie 
length of the tube. 
Light and Sound. — In the be- 

S'nning of 1877, Professor "W. F. 
arrett, F.C.S., lectured at the 
London Institution, on the subject 
of the Analogy of Sound and Light. 
The lecture was illustrated with many 
beautiful experiments, in which the 
electric lamp and sensitive flames 
were employed. After remarking on 
the differences between the vibrations 
of light and those of sound, Professor 
Barrett passed on to treat of the 
analogy of law which they displayed. 
The extinction of luminous and 
sonorous sounds was effected in a 
similar way to that in which two pen- 
dulums swinging in opposite du-ec- 
tions from a bar mutually counter- 
acted, with regard to the bar, the 
effect which either would have pro- 
duced. Two luminous waves of 
different direction uniting would pro- 
duce darkness, two sonorous waves 
would produce silence, and two water 
waves would produce stillness. Light 
reflected from a mirror gathered into 
a focus, and sounds also had their focal 
distance from which they affected a 
sensitive flame. 

There was a striking analogy be- 
tween "mxisie aiv^ cqIomt •, the rate of 
vibxation in sowxA %«c^^ tv^^ Xa *05^^ 
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gamut, and in colours the rate of 
Tibration in like manner gave rise to 
the notes forming the spectrum. The 
colours of the spectrum showed a 
sequence analogous to the sequence of 
pitch in the gamut. Newton thought 
that there might be a correspondence 
between the length of the spectrum 
colours and the vibrations of musical 
sounds, but the true relationship was 
between the vibrating pitch of colour 
and the vibrating pitch of sound. 
The extreme limits of the spectrum 
embraced an octave in music. Calling 
red 100, the proportionate vibration 
of orange was 89, that of yellow 81, 
that of green 75, that of blue 69, that 
of indigo 64, that of violet 60, that 
of ultra-violet 63, and an obscure or 
extreme violet 50. The vibration of 
C in music corresponded to that of 
red in colour, and taking C as 100, 
the vibration of D was 89, that of E 
80, that of F 75, that of G 67, that of 
A 60, that of B 53, and that of C 50. 
The vibration of unison, rendered 
visible, produced on a screen the 
figure of^a circle, that of an octave 
formed a figure resembling 8, and 
combinations of figure formed by the 
visible reflection of intervals of a 
fourth, a sixth, &c., were propor- 
tionately complicated. This was 
shown by the lecturer by means of 
tuning-forks and sensitive flames ; 
and it was noteworthy that the figure 
of a discord was as perplexing to the 
eye as the sound was objectionable to 
tne ear. ' The exquisite colour pro- 
duced by permanganate of potash 
was composed of red and blue, colours 
which were in harmony, and this 
corresponded to a fifth in music. In 
concluding his lecture. Professor 
Barrett said that one of the most 
pregnant results of scientific investi- 
gation was the revelation it contained 
of order in all phenomena, so that 
the student of nature felt sure that 
its right interpretation could never 
put any one to intellectual confu- 
sion. 



Musical Sounds. — ^William Pole, 
Esq., F.R.S., Mus. D. Oxon, com- 
menced in February, 1877, a course 
of lectures on the Theory of Music. 
He began by remarking that music is 
distinguished among the fine arts by 
its requiring elaborate provision for 
its performance, to which public 
attention is chiefly directed, while 
composition is too much neglected^ to 
which the term "theory of music" 
more especially applies. His object 
would be a discussion of the philoso- 
phical principles on which music is 
founded, so as to distinguish those 
which have a real physical origin 
from those which are the result of 
sesthetical choice. Little information 
was to be had on this subject till the 
publication of the "Harmonik und 
Metrik '* of Hauptmann, in 1853, an 
abstruse work, in which music is ex- 
plained by metaphysics ; but a far 
more successful attempt was made by 
Helmholtz, at once a physicist, phy- 
siologist, and musician, in his great 
work, published in 1863, and trans- 
lated by Mr. A. J. Ellis, in which he 
has bridged over the gulf previously 
existing between music and acoustics. 
The lecturer proceeded to illustrate 
the three characteristics of a musical 
sound. 1. Pitch was shown to depend 
upon the frequency of the vibrations ; 
thus, if a note is formed by 64 its 
higher octave will be 128 vibrations ; 
and it was shown by the "Sirfene" 
of Cagniard de la Tour, and by other 
methods, how the number of vibra- 
tions of any note may be readily 
found. 2. Loudness was explained 
to be due to the amplitude of the 
vibrations. 3. The cause of the 
quality ("timbre" or klangfarbe) of 
a note, such as that of a violin or a 
clarionet, was very obscure, tiU much 
light was shown upon it by the re- 
searches of Helmholtz, who demon- 
strated the compound nature of a 
musical sound by analysing it into 
its harmom^ ort or^^^-XKraa.^^ "^«r5>ss% 

in 8treu^\u 



80 



THE YEAR-BOOK OF FACTS. 



X.— ELECTRICITY AND MAGNETISM. 



Trees and Electricity. — Some 
instructive experiments on electric 
transmission through the ground by 
means of trees have lately been de- 
scribed by M. Du Moncel to the 
French Academy. His conclusions 
are these : — 1. Trees are all more or 
less conductors, and their conducti- 
vity depends on the quantity of liquid 
they contain. 2. The roots of a tree 
play the part of electrodes, and their 
efficacy as an agent of transmission 
is in proportion to the conductivity 
of the tree and their development. 
8. The figure for the resistance of a 
tree, starting with its leaves, and 
supposing the contact effected by 
only a few among them, varies from 
2 to 400,000 kilometres of telegraph 
wire, in round numbers. That of 
their trunk, to a height of seven or 
eight metres, hardly exceeds, for 
pretty strong trees, 3,000 kilos., with 
interposed ground, and varies from 
2,000 to 7,000 kilos, between small 
metallic electrodes. 4. There is no 
occasion, therefore, to dread too much 
the contact of telegraph lines with 
leaves of a tree, for there are smoked 
insulators used on those lines, which 
are hardly more resistant. 6. The 
resistance of ordinary edifices being 
about sixteen to twenty times greater 
than that of trees, it might be sup- 
posed that houses surrounded by 
trees would derive from them pro- 
tection against lightning — at least, 
supposing the height of the trees to be 
not less than that of the houses. But as 
it rains in thunderstorms, and as the 
rain, by covering the trees and houses 
with a moist layer, lessens the differ- 
ences of conductivity they may pre- 
-«e^?4 ^lie protective effect of trees 

^P only arise from preponderance of 

^ei/^ht. ^jSTng^iish Mecha7iic. 



Fire Telegraphs. — ^A paper on 
this subject was read towards the 
close of April, 1877, by Mr. R. von 
Fischer Treuenfeld, F.R.G.S., at the 
Institution of Civil Engineers. The 
lecturer said that fire telegraphs had 
been adopted by some towns as an 
indispensable means of preventpig 
destructive fires, while other towns, 
with exactly the same end in view, 
had not adopted them. In England 
automatic fire telegraphs were still a 
thing of the future. He trusted that 
the circumstance of their not having 
yet been adopted here would not for 
a moment be considered as an argu- 
ment against them. He, for nis 
Eart, firaaly believed that they had 
ere before them as wide a field and 
as successful a life as that which they 
now enjoyed on the Continent and in 
the United States. The primary ob- 
ject of Automatic Fire Telegraphs was 
to reduce to a minimvmi the time 
between the discovery of a fire and 
the appearance of the brigade on the 
spot. It might safely be said that in 
general the chances of a fire becoming 
** serious " increased at least with the 
square of the time which elapsed be- 
tween the outbreak of the fire and 
the arrival of the brigade. "Could the 
latter be on the spot immediately 
after the outbreak, the possibility of 
a "serious fire" could hardly exist. 
On the other hand, by a delay in the 
arrival of the bri^uie, the rapid 
increase of heat, and consequent forma- 
tion of combustible gases, caused the 
fire, at first comparatively insignifi- 
cant, soon to assume serious propor- 
tions. A fire brigade, however well 
equipped and organized, could not 
reach the best results unless assisted 
by a te\egtaig»\L 'wloich. i^ossessed the 
means of x^uc\n^^^a^\o«.m\uv\uu'«v.. 
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The principle on which good Fire 
Telegraphs was based was that of 
establishing in sufficient numbers and 
in easily accessible places suitable 
apparatus by which the outbreak of 
a fire might be communicated by any 
person to the nearest fire-engine and 
police stations, or to a central station 
m)m whence immediate orders were 
issued. Various methods might be 
adopted in order to obtain this result, 
but that which experience showed to 
be the most satisfactory, and which 
had best stood the test of time thus 
far, was the automatic system in use 
at many towns where a system of 
Fire Telegraphs had been established. 
By means of the automatic apparatus 
a certain sign mi^ht be telegraphed 
to the central stations indicating the 
street and district from which the 
alarm of fire was sent. It was evi- 
dent that by sufficient distribution of 
this automatic apparatus over a town 
the time required for the dispatch of 
the brigade must be considerably 
shortened, thus allowing the fire to 
be attacked when in its infancy, and 
when the smoke and other obstacles 
likely to impede the action of the 
bri^e were less serious. That this 
must be so not only stood to reason, 
but had been proved to be the case, 
as might be shown by comparison of 
a few statistical results. 

The Influence of Heat on Mag- 
netUation. — The behaviour of a 
magnetised steel bar in respect of the 
retention of its magnetism, when its 
temperature is changed through a 
considerable range, does not appear 
to be well understood. According to 
Wiedemann, if a steel bar magnetised 
at a high temperature be cooled, it 
loses a part of its magnetism, and a 
still furtner part when it is re-heated ; 
but when cooled again it recovers a 
portion of the magnetism previously 
lost. In the Comptes Eendiis of Jan., 
1876, Fav6 gave an account of experi- 
ments, the results of which are op- 
posed to the above. He stated that 
a steel bar, magnetiaed at a tempera- 



ture of 350® C, and then allowed to 
cool, developed on being heated again 
a quantity of magnetism, which was 
sometimes as much as three times the 
amount possessed after the cooling. 
Gaugain has lately undertaken experi- 
ments with a view to examine the 
influence of changes of temperature 
on the magnetisation of steel bars, 
and has obtained still more curious 
results. He found that, when certain 
bars were magnetised at a high tem- 
perature and cooled, their magnetism 
entirely disappeared and then 3ianged 
sign ; so that if a bar had been mag- 
netised when hot in a certain direction 
it was found to be magnetised in the 
opposite direction after returning to 
the ordinary temperature. When 
heated afresh the inverse magnetism, 
which is always very feeble, vanished, 
and the primitive magnetism re- 
appeared. The same change of sign 
is reproduced when the bar is again 
cooled. The specimens of steel with 
which these experiments were made 
were aU of Sheffield manufacture. 
With other bars changes of intensity 
of magnetism were observed, but no 
changes of sign. M. Gaugain does 
not give any very satisfactory expla- 
nation of these phenomena. 

A New Application of Electri- 
city. — A patent has been taken out 
by a gentleman connected with one 
of our largest insurance companies, 
which is likely to prove important 
to mill-owners, warenousemen, store- 
keepers, ship-owners, and others. By 
a simple and ingenious arrangement, 
and a small button placed outside the 
building, it can be ascertained, after 
the premises are shut up, that every 
partition iron door is closed ; if one is 
forgotten, it is at once detected. The 
same system can be applied to ships, 
enabling the captain at any time to 
know if all the bulkhead and com- 
partment doors are shut. He can 
also tell in what part of the shi^ wx^ 
dooT may \)ft\fel\, o^^iv. 

Strontfh.o\da. — k c,crcKVfi^5eysi^ 



82 



THE YEAR-BOOK OF FACTS. 



pointed by the Emperor of Russia to 
carry out certain experiments with 
electric lights in order to ascertain 
which of the machines submitted to 
them best fulfilled certain given con- 
ditions, and also to determine how 
far it would be desirable to introduce 
the electric lights into Russian for- 
tresses, published its report about the 
middle of 1877. The experiments 
were conducted in the fortresses of 
Novogeorgievsk and Brest-Litovski, 
with the following results. Using 
the magneto-electric light supplied 
by the Alliance Company, it was 
found that in clear weatner white 
targets could be plainly discerned at 
a distance of 1,500 metres. At 1,000 
metres a sunken battery was plainly 
visible, and also men working in its 
ditch. At 750 metres the tools of 
the workmen could be made out. In 
wet or cloudy weather, however, ob- 
jects could not be seen at a greater 
distance than 500 or 600 metres. At 
the same time two other machines 
were tried, the one a Gramme dy- 
namo-electric light, the other an ap- 
paratus designed by Count Alteneck, 
and constructed by Siemens. Both 
these latter gave better results than 
the Alliance machine. Moreover, 
they are less costly, and possess the 
great advantage of being of smaller 
dimensions and easily moved from 
place to place ; whereas it took 
twenty-two men, superintended by 
an experienced non-commissioned 
officer, from ten ^o twelve hours to 
set up the Alliance apparatus. 

Telegraph Wires Overhead, 
and Telegraph Wires Under- 
ground. — After eveiy violent gale 
or heavy snowstorm a question which 
presents itself in an emphatic fonn 
is, ** How are the telegraphs to be 
made more secure ?" As regards Lon- 
don and towns generally, the answer 
was given long ago. Safety, economy, 
efficiency, and aesthetic considera- 
tions, all demand that telegraph wires 
should be buried in the streets, in 
company with the gas and water 



pipes. Many are so buried already ; 
and it may be hoped that ere long 
the housetops will be completely 
swept of these unsightly obstructions. 
As regards the country, the answer is 
not so easily given ; although the 
subject is one which demands the 
closest attention. A limited experi- 
ence has shown that great Icingths of 
telegraph line are not workable at a 
high speed, if carried under^und, 
although there are compensating ad- 
vantages in greater certainty and 
continuousness, as compared with an 
aerial system. Abroad, and more 
particularly in Germany, the matter 
IS being closely investigated, and 
practical results of a most encou- 
raging nature are understood to "have 
been obtained. Clearly a fair-weather 
system of telegraphy is not suited 
to the fickle climate of these is- 
lands. At the best, a system of 
exposed wires is but a fair-weather 
system, and unless maintained up to 
a tolerably high standard, it is hardly 
even that. Buried telegraphs afford 
no temptation to a neglect of mainte- 
nance ; they defy the elements at 
their stormiest, and when they re- 
quire renewal they will generally be 
found to have earned it in the saving 
of annual outlay for repairs and the 
loss of traffic averted through their 
agency. We would not be understood 
as implying that the difficulties of 
underground telegraphy have been 
solved, but it seems to us that it is 
one pressing for solution. 

Unexplained Noises. — On a dis- 
tant island in the Bay of Bengal (we 
learn from Naiurforschem) there is a 
phenomenon known under the name 
of the Baris^ guns, which, according 
to the accounts given by natives, is 
often heard at the beginning of rain, 
and is like the sound of firing of 
cannon. It seems to have no con- 
nection with the season, and some- 
times comes from the north, some- 
times from the south or south-west. 
Mr. Beveridge, who has collected 
some data on the subject, comes to 
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the conclusion that these sou];ids are 
atmospheric, and connected in some 
^ay with electricity. Similar pheno- 
mena are described by Mr. Home, in 
his report on the villages of the 
Himalayas — viz., exceedingly power- 
ful noises heard in the early morning 
among the highest mountain peaks, 
and which can neither be ascribed to 
avalanches nor otherwise explained by 
the natives. Above the town of 
Koimbatur, in Madras, some 4,000 
feet high, is a pond from which the 
Lirivani springs, and which the na- 
tives carefiilly shun, because very 
frightful noises rise out of it, and roll 
away among the hills. The pond is 
very deep. Some of the phenomena 
may be of electric, some of volcanic 
nature. — World of Science. 

A Portable Electric Light.— An 
ingenious little electric light appa- 
ratus has been invented by Mr. Facio, 
of Paris, and is applicable to watches, 
walking-sticks, and such like. The 
watch, for instance, to which it is 
applied, is united by a chain to a 
link-bar, which may be placed in a 
button-hole, another chain communi- 
cates with a pUe which may be 
carried in the waistcoat pocket ; to 
the link-bar another chain is attached 
in communication with a receptacle 
or box containing wick, and a 
** Greissler" tube, which will transmit 
the spark produced by the electricity. 
Thus the time can be easily seen in 
the dark. The apparatus is composed 
of other conducting chains coming 
from the pile, and oi a receiver which 
may be perfectly independent, the 
receiver being provided with a wick 
or bobbin, and the receiver may be 
made like a locket or other article, if 
desired. Communication between pile 
and locket or other article may be 
produced by means of a button or 
other suitable appliance placed in any 
convenient position. The chains may 
be formed or composed of two wires 
and surrounded by insulating ma- 
terial, which latter may be covered 
with some precious metal or other 



material, as fancy or taste may dic- 
tate. The lighting material may be 
carried by the watch itself, or the 
light-generating apparatus may be 
provided with a case to hold the 
watch, or other object to be lighted 
up, in such a manner that the glass 
which covers the aforesaid case will 
receive the action of the lighting tube 
containing the ** Geissler " tube, and 
the case itself will be independent of 
the object to be lighted. 

The Electricity of Leaves. — At 
a meeting of the Koyal Society, in 
December, 1876, Dr. Burdon Sander- 
son read a paper on the mechanical 
effects and the electrical disturbance 
consequent on excitation of the leaf 
of Dioncea rruuscipula. The mechan- 
ism by which the leaf of Dionaea 
closes, has already been studied by Mr. 
Darwin ; but tne experiments now 
made add much to our knowledge of 
the nature of the excito-contractile 
process in plants and animals. The 
first set of experiments were to deter- 
mine the time that elapsed between 
touching one of the sensitive hairs 
and the first perceptible motion. The 
touches were given at intervals of two 
minutes. The first half-dozen pro- 
duced no mechanical effect. Then 25 
successive touches produced efi'ects 
which variously took 7, 6, and 3 
seconds before they caused actual 
motion. The 26th touch produced 
motion in 2 '2 seconds, and at the 27th 
the leaf closed. It was found by 
attaching a one-gramme weight that 
with each touch after closing, the leaf 
clenched tighter. With regard to the 
electrical condition of the leaf, it is 
found the external surface is positive 
to the internal. The electrical dis- 
turbance is strictly limited to the sur- 
face of the leaf, and does not extend 
to the petiole ; the petiole simply 
serves as an ordinary moist con- 
ductor. 

Experiments were also made to 
ascertain the centre of greatest elec- 
trical intensity in the leaf, and taJaka* 
giving tlift Tesv3ii\a Q>1 laas^ ^-x^^^tv- 
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ments have been drawn up. In 
animals it has long been known that 
only the nervous and muscular tissues 
are electromotive, and it would appear 
that in plants it is the leaf alone that 
is electromotive. It was found by 
shifting the needle-points to diflFerent 
parts of the leaf that when one part 
was exhausted and would produce no 
effects other parts would, thus indi- 
cating that tne excitability of the 
plant is a property possessed inde- 
pendently by the protoplasm of eveiy 
cell in the excitaole area. Experi- 
ments have also been made as to the 
time that elapses between touching a 
hair and the manifestation of. electric 
disturbance, and it is found to be from 
one-sixth to one-eighth of a second. 
Similar experiments on other plants 
are promised. 

Stereotype Plates by Telegraph. 
— ^A patent was granted during 1877 
to one of the ecfitors of the Evening 
Bulletin and the Morning Call news- 
papers of San Francisco for a method 
of rapid telegraphing of stereotyped 
plates. It is claimed that by this 
process an entire page of a newspaper 
can be transmitted by telegiaph in 
from fifteen to thirty minutes, deliver- 
ing the copy directly from the instru- 
ment in such form that it can be 
handed immediately to the printers. 
In other words, the copy will be a 
substantial reproduction of the ori- 
ginal, except that it may be given in 
a larger-sized letter if so desired. The 
stereotype plate requires no prepara- 
tion for the purpose of telegraphic 
transmission, other than the filling of 
all its depressions, or spaces between 
the faces of the letters, with a non- 
conducting substance which may be 
quickly applied, the faces of the type 
being left clean by means of an 
equsdly simple process. The plate 
thus prepared is placed upon a cylin- 
der armnged to revolve rapidly, so as 
^o present each successive letter in 
^n^ers attached to a travelling frame. 
^s the cylinder bearing the plate 
evolves, the jfy-ame gradually adyaacea 



by the operation of a screw ; and thus 
each and every time is successively 
presented to the fingers or magnetic 
points above mentioned. Necessarily 
the circuit is open when the points are 
passing over the non-conducting sur- 
face ; but as often as the metal type 
presents itself to the said fingers the 
circuit is closed, and the correspond- 
ing magnetic points or pens at the 
receiving station make the record 
there in the same letter as the original^ 
delineated in a series of fine lines 
either upon chemically prepared or 
ordinary paper fixed upon a corres- 
ponding cyUnder at the receiving 
station. 

Good and Bad Conductors. — 
We gave on page 80 some of M. du 
Moncel's observations on the electric 
conductivity of trees. In a further 
note to the French Academy he gives 
a table of the comparative resistances 
of a large number of trees. The 
method of experiment was to apply 
two platinum electrodes of square 
surface, one at the upper pai*t and 
the other at the base of the tree ; 
they were 6 •44m. apart, and the lower 
electrode placed slightly above the 
ground. Such an arrangement with a 
galvanometer itself gives a current 
from above downwards through the 
galvanometer ; and this had to be 
allowed for before the battery (of 
three Daniell elements) was con- 
nected. The table shows that soft 
woods of spongy tissue and vigorous 
vegetation, such as elm, chesnut, 
lime, poplar, &c., are the best con- 
ductors ; while the hard woods, of 
slow vegetation, are the most resist- 
ant. Birch seems to form an excep- 
tion. The order of conductivity is 
pretty much the same as that of the 
same woods when dry and exposed to 
moisture. 

Lightning Rods in Days of Old. -— 
In the Tahnud, Tosefta Sabbath VII. 
(according to Dr. Munk), there is a 
passage as follows : — "He who places 
an iron "between iovi\s twxv^esses the 
I command against \T£v\\a.\AftTi ^i V'e^- 
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then customs ; it is permitted, how- 
ever, to do this for protection against 
lightning and thunder. " It appears 
from this that as early as the 4th or 
5th century, A.D., the influence of 
lightning on metals, and even an 
arrangement similar to the Franklin 
lightning-conductor was known. The 
Egyptians also seemed to have used 
high copper or gold-pointed masts at 
the porcnes of their temples as light- 
ning-conductors. 

Balls of Fire. — A curious variety 
of the glohular fonn of lightning was 
described eariy in 1877, in a letter 
from M. Blanc of Venice, read to the 
French Academy. About midnight, 
on the 21st of March, he noticed the 
east was lit up with flashes, unaccom- 
panied by thunder. Taking a good 
position, he saw a bank of dark 
clouds, with several small fleecy 
clouds moving above it in various 
directions. The appearance was like 
that of a dense mass in ebullition, 
with light scoriae carried hither and 
thither with it on the surface. Over 
one such dark mass, which was greatly 
agitated, balls of fire appeared to rise 
from an invisible centre, moving in 
all directions, and after a course of 6 
to 10 degrees, bursting silently with 
a dazzling brightness. Their appar- 
ent diameter, at a distance of 18 
kilotfietres, was about 1 degree ; their 
colour reddish, sometimes yeUow, but 
always white at bursting. Their hori- 
zontal course was parallel to the plane 
of the clouds. Tney had the aspect 
of immense soap-bubbles, and seemed 
of similar lightness. The phenome- 
non was reproduced about three or 
four times in a minute. The motion 
of the balls seemed comparatively 
slow. 

A Curious Electrical Ezperi- 
xcent. — If an ebonite electrophorus 
be whipped with a fox-tail it is nega- 
tively excited, and the condenser 
gives positive sparks. If, again, the 
electrophorus be rubbed with leather 
on which is some mosaic gold, the 
ebonite disc is positively excited, and. 1 



the condenser gives negative sparks. 
It is stated by M. Schlosser, however 
(Poggendorff*s Annalen), that if the 
same ebonite disc be excited on one 
side with the fox-tail, on the other 
with mosaic gold on leather, one may 
at any moment obtain from the same 
disc positive or negative electricity, 
according as the one or the other sur- 
face of the other electrophorus is used 
as the source. The most important 
point in this double excitation is the 
very much greater length of spark, as 
is readily observed by the eye. On 
the other hand, considerably shorter 
sparks are obtained from the same 
electrophorus when both sides are 
similarly excited, for example, 
whipped with the fox-tail. 

Progress in China. — The first tele- 
graph line in China is at work, and, 
most wonderful of all, has been 
erected by a Chinaman. It is six 
miles long, and connects the official 
residence of the Viceroy of China with 
the Tientsin arsenal. As it was pro- 
jected by a native, no attempts at 
interference were made by the people. 

A Hundred Years Since.— It is 
now exactly a hundred years since the 
first lightning conductor was placed 
in Berlin. Franklin's discovery was 
made in 1754, and in 1777, on re- 
commendation of Professor Sulzer 
and M. Gerhard, it was applied to the 
then magazine of military equipments 
in Kopnicker Strausse, No. 11, built 
under Frederick the Great, in 1773. 
At present there is a Ministerial order 
which regards the application of light- 
ning conductors to German Govern- 
ment buildings as unnecessary. In 
France a different view is taken ; 
every public building — even the 
school — is provided with a lightning- 
rod. 

A Giant Induction Coil.— An ac- 
count of experiments made with a 
large induction coil, was given in 
1877, at theRoyall\v&t\t\5;Jii'3v^^\s^'^ 
W. Spottowoo^fe, ^ .^.^. "^^^ «5^^- 
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several ways. Mr. Spottiswoode, in 
introducing Ms subject, spoke of the 
study of tne principles of induction 
currents as inoigenous to the institu- 
tion since the earliest steps were taken 
by Faraday. After a lucid and amply 
illustrated account of the principles 
as known by the ordinary smaller in- 
struments, the giant apparatus was 
described. The coil is supported on 
two massive pillars of wood, and there 
is also an adjustable support midway 
between these to sustain the weight 
of the bulk of the coil. Two primaries 
have been made, either of wnich can 
be used as wanted, the change from one 
to the other occupying two men but a 
few minutes. One is intended for 
long sparks and for the majority of 
experiments. It is 44in. long, rather 
more than 4|in. in diameter, and 
weighs 671b. The core is a bundle of 
iron wires, and the copper wire wound 
around is 660 yards in len^h. The 
other primary is for short thick sparks 
and for spectroscopic purposes. The 
core of iron wires here is rather 
larger. There are 504 yards of copper 
wire, and the weight is 841b. The 
** secondary " contains no less than 
280 miles of wire. The length of 
this cylinder is 37iin. , the external 
diameter 20in. , and the internal 9 Jin. 
The construction has been carried out 
by Mr. Apps, of the Strand, and 
occupied about a year and a half. 
With this large apparatus Mr. Spottis- 
woode has succeeded in obtaining 
sparks of 42in. length. This exceeds 
the length of the secondary itself, so 
that without some modification it has 
not been considered desirable to push 
experiments further. Sparks of about 
that length were shown to the audi- 
ence. One feature about the apparatus 
is the contact breaker, which works 
with great rapidity, so that Mr. 
Spottiswoode has been able to work 
with 2,600 breaks per second. After 
tJie length of the sparks had been 
shown, the power of the coil for spec- 
.^"f^ purposes was iiiustrated, and 
^^^ latter part of the hour was devoted 



to showin? its great use in studying 
stratified dfiscliai^ges. By the revolu- 
tion of vacuum tubes about 2ft 6in. 
long attached as spokes of a wheel, 
the character of the striae during the 
discharges were shown, the hydrogen 
tubes giving fiakelike stiiee and the 
carbonic acid tubes flocculent striae. 
Mr. Spottiswoode recently communi- 
cated to the Royal Society his latest 
observations on these. 

Improvement of the Electric 
Light. — Some attempts have been 
lately made to improve the electric 
li^ht by mixture of certain substances 
with the carbon, magnesia, &c., which, 
according to M. Archereau, greatly 
increases the luminous intensity. M. 
Gandrin has experimented with a 
variety of matters thus added. Phos- , 
phate of lime (from bones) thus 
mixed with the carbons doubled the 
intensity of the light ; the calcium 
going to the negative carbon, burned 
with a reddish flame, and abundant 
smoke was produced by the phospho- 
ric acid and lime. Chloride of cal- 
cium and borate and silicate of lime 
give less light than phosphate of 
lime. They are decomposed, how- 
ever. Silicon fuses, and is volati- 
lised, and diminishes the light. 
The flame and smoke accompanying 
these electro-chemical lights appear 
a serious obstacle to their utilisation. 
The introduction of the substances, 
however, into the carbon is a useful 
way of studying the action of elec- 
tricity on them. — English Mechanic. 

Tree-feUing by JElectricity.— A 
novel and interesting experiment was 
attempted early in 1877 in the com- 
pound of the Strangers' Home, Maza- 
gon, and there can be little doubt 
that ultimately great results will 
accrue from what may at first sight 
appear to have been not a great suc- 
cess. The experiment referred to 
(observes the HoTneward Mail) was 
tree-felling by electricity instead of 
by the ordinary method of the clumsy 
axe. TVift ■pa.ten^.^e.a of the process 
are Mr. "&. "H.. ^. "^atVm&wv ^tvSl'^&x. 
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W. H. Martin, both of Bombay, and 
the experiment was superintended by 
Dr. Lyons. The plan is simple. The 
two ends of the copper wires of a gal- 
vanic battery are connected with 
platinum wire, which of course in- 
stantly becomes red-hot, and while 
in that state it is gently see-sawed 
across the trunk of the tree to be 
feUed. 

When arrangements were made for 
the experiment, it was never for a 
moment doubted that the enterprising 
merchants of Bombay were possessed 
of all the made thicknesses of plati- 
num wire, but it turned out that the 
thickness of the thickest that could 
be got was only that of crochet cot- 
ton. It was at once seen that a wire 
of such thinness would be consumed 
before the tree was half severed from 
its trunk. However, the attempt was 
made. The burning wire performed 
its task very well so long as it lasted, 
but, as anticipated, the wire continu- 
ally broke, and at length there was 
no wire left. There can be little 
doubt that with a stronger batteiy— 
the one used was only a twelve- 
chambered one — and a thicker wire, 
the experiment would have been en- 
tirely successful. As it was, the tree 
was sawn one-fifth through. It is 
calculated that under proper condi- 
tions a tree, which at present takes 
two hours to fell, will come to the 
ground by this process in fifteen 
minutes. It is almost needless to add 
that there is no waste of wood, no 
saw-dust. The process is one worth 
the attention of all Governments en- 
gaged on forest clearing. 

Petroleum Changed into Elec- 
tricity and Light. — Professor W. A. 
Anthony, in the course of a recent 
series of experiments with an electro- 
magnetic machine of the German pat- 
tern, made the following interesting 
observations : — The electric machine 
was driven by a five-horse Brayton 
petroleum oil engine. The engine 
consumed a little over six and a-half 
pounds of crude petrolevim per hour. 



The lamp used in the engine, by 
which the explosive mixture is fired, 
had a one-inch flat wick, and con- 
sumed 29 '8 grammes (459 grains) of 
oil per hour. The power resulting 
from the motion of the engine, when 
applied to the electric machine, pro- 
duced a stream of electricity or elec- 
tric light, having an illuminating 
power equal to that of 234 of the 
lamps mentioned, showing that three 
times more light may be produced 
from a given quantity of oil, if its 
energy is converted first into mechani- 
cal power and then into electricity^, 
than if the oil is directly burned m 
the lamp. 

An Electric Candle. — The value 
of electricity as a source of artificial 
light has always been recognised, and 
its utilization nas frequenfly been at- 
tempted. The great obstacle, how- 
ever, which has hitherto prevented 
the practical attainment of this object 
is the difficulty of subdividing an 
electric current Ind producinga nam- 
her of lights from one main source. 
This subdivision of the current as it 
flows from the generator has several 
times been attempted, and in some 
cases, experimentally at least, it has 
been attended with success. The fine 
carbon points were, however, quickly 
consumed when burnt in contact witn 
oxygen, and thin platinum wires 
melted as soon as they began to give 
a perfect light, and so far as we are 
aware, no system of subdivision of 
electricity has come into practical 
operation. About the first who at- 
tempted to solve the problem^ was 
M. Lodyghin, of St. Petersburg, who 
some few years since used a vacuum, 
burning the carbon out of contact 
with the oxygen of the atmosphere. 
The details of his apparatus, how- 
ever, were imperfectly worked out, 
and failure resulted. 

M. Eosloff then took up M. Lody- 
ghin's idea, and in tu^aa «Q>R5i>«^^^\s^ 
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of a special metal, and producing the 
light in a yacuum lamp, excellent 
results were produced. M. KosloflTs 
apparatus was exhibited in London in 
May, 1874, and some very success- 
ful trials were made with it. It 
does not, however, appear that this 
invention went beyond the phase of 
experiment, at least in England, al- 
though it was an invention of great 
promise. Hence, wherever electricity 
has been utilized, as in lighthouses 
and for signalling and other purposes, 
the constant shortening of the carbon 
points by combustion has to be com- 
pensated for and followed up by 
clock work, so that the necessary dis- 
tance between the points is preserved 
as nearly uniform as possible. 

It has remained for another Russian 
man of science — M. Paul Jablochkoff, 
who was formerly in the Russian 
military service — ^to demonstrate in 
practice the feasibility of subdividing 
the electric current. He has worked 
out his results in the form of an 
electric candle, which governs the 
production of the electric light and 
supersedes the ordinary clockwork 
arrangement. By it he has, more- 
over, demonstrated the possibility of 
obtaining several lights from a single 
source of electricity. The first practi- 
cal trial of this system was made in 
April, 1877, at the Magasins du 
Louvre, and the experiments were 
attended with perfect success. The 
Marengo Hall was the apartment 
lighted, and six electric candles were 
sufficient to shed around a very bright 
light, which was softened by being 
transmitted through opal glass globes. 
Some idea of the comparative value 
of gas and the electric light under 
notice may be formed when we state 
that the Marengo Hall is ordinarily 
illuminated bv means of 100 argand 
gas burners of the largest size. The 
cause of the wide difference between 
tJii's and other electric lights lies in 
tie fact that electricity plays, so to 
Jipeak, only a secondary part in pro- 
^i^oin^ the light. The light ia princi- 



pally the result of the combustion of 
the refracting material which occu- 
pies in the electric candle the same 
position as does wax or tallow in 
ordinary candles. 

The electric candle, as originally 
designed by M. Jablochkoff, consisted 
of what may be termed a double wick 
and a surrounding material. The 
wick consisted of two carbon points, 
about 4in. lon^, embedded parallel 
to each other in an insulating sub- 
stance, by which also they were sepa- 
rated from each other. This material, 
which was consumed as well as the 
double wick, was composed of several 
ingredients, forming a combination 
known only to the inventor. Each 
of the carbon points terminated at 
the bottom in a small metal tube into 
which the conducting wires were led. 
With these candles a series of experi- 
ments was some time since carried 
out by a War Office Committee of 
Royal Engineers at Chatham . It was 
then demonstrated as one result that 
the system gave 60 per cent, greater 
power of light than had ever before 
been obtained from any electric light. 
The next development of the electric 
candle by M. Jablochkoff was to de- 
nude it of its outer casing, leaving 
merely the double wick with a strip 
of the insulating compound between 
the carbon points, which terminated 
at the bottom in metallic tubes, as 
before. It was with the electric 
candle in this form that the hall at 
the Magasins du Louvre was illu- 
minated, as previously stated. In 
either case only one electrical machine 
is needed to produce a number of 
lights. The positive and negative 
wires are led from the machine, and 
branch wires are simply conducted 
from them at the necessary points to 
the candles. In this way M. Jab- 
lochkoff succeeded in getting as many 
as eight candles to bum at the same 
time m the circuit of a single machine 
of the ordinary kind, with alternat- 
ing cuireiita. 

Since t\ie ex\iVXA^oiv Oil >i)Bfe ^toJcc^, 
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candle at the Louvre, M. Jablochkoflf 
has still further improved his system. 
In* the new fonn of candle the in- 
ventor dispenses with the carbon 
points which constituted the wick, 
and uses only the outer surrounding 
material answering to the tallow of an 
ordinary candle. We have already 
seen that this compound — ^to which 
M. Jablochkoflf has given the name 
of "Kaolin," which substance enters 
largely into its composition — con- 
sumes at the same rate as the carbon 
points. From this material alone M. 
Jablochkoflf now produces results 
superior in many respects to those 
which he previously obtained. One 
point of superiority consists in the 
fact that he is now enabled to pro- 
duce as many as 50 constant and uni- 
form lights from a single machine of 
tha ordinary kind. In short, M. Jab- 
lochkoflf appears to have satisfactorily 
solved the question of dividing up the 
electric light by a method capable of 
practical application, of insuring per- 
fect steadiness in the light so divided, 
and of distributing throughout a 
building lights of varying degrees of 
intensity. These results point to a 
very wide application of the system, 
which appears to possess special ad- 
vantages for the lighting up of 
theatres and other large buildings. 
— Times. 

The first trial of this electric light 
in England was made on Friday even- 
ing, the 15th June, 1877, in the West 
India Docks, and it was made with 
the view of testing its applicability to 
the purpose of lighting up the docks, 
warehouses, and similar establish- 
ments in order that work may be 
carried on during the night when 
necessary. A large number of scien- 
tific gentlemen and others interested 
in the question were present upon the 
occasion. The proceedings com- 
menced soon after 9 p.m. with the 
lighting of four electric lamps in the 
court-yard at the entrance of the 
docks. The lamps were arranged at 
distances 45ft from each other in one 



direction and 20ft. in the other. The 
light of the electric candle in each 
lamp was subdued by being trans- 
mitted through ground ^lass globes. 
The light was steady after the first 
few^ minutes, and that of one lamp 
was sufl&cient to enable small print 
to be easily read 20 yards away. The 
lieht was produced from one of the 
Alliance Company's (Paris) electro- 
magnetic machines, having 32 mag- 
nets of six plates each, and being 
driven by a small portable steam- 
engine. After burning for a quarter 
of an hour the electric lights were 
extinguished and four gas-lamps, each 
having four of Bray's No. 6 burners 
and four powerful reflectors, were 
lighted. The contrast was very 
marked, the gas burning with a dull 
yellow light which barely lighted the 
suprounding space. 

The visitors then proceeded to the 
top story of one of the larger ware- 
houses which was lighted with three 
of the electric candles placed at con- 
siderable distances apart, and in the 
windows of the building. The floor 
was about 120ft. long by 66ft. wide, 
and the light was most eflScient when 
not obstructed by the shadows of the 
visitors moving about. A portable 
electric light was next carried down 
into the hold of a large vessel, and 
its eflficiency in that respect was folly 
demonstrated, as it was also by an 
electric light on the quay. By the 
aid of these lights, properly arranged, 
the loading and unloading of ships 
could be carried on at night. As a 
final experiment, a candle composed of 
pure kaolin, with a copper wire run 
through its centre, was ignited by the 
battery and burned slowly away. It 
gave a bright light, and was intended 
to show the applicability of the pure 
kaolin to purposes wh^ere only moderate 
lights were wanted. The carbon 
points, on candles, will only bum for 
about an hour, but ■^. ^^ii^'^kOsiwcJS. 
arranges ioux ot ^i^vea^ t«s\SJiftSk*"vs^ «w2^ 
lamp, and «is oTL«a\aewv'sossv<&^«x^^^ 
is ignited \>^ a e^m^\'^«ws.\.^ ^mcsv^v.- 
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ment, so that the continuity of the 
Jiflhi; is hardly broken. The whole 
of the experiments were highly satis- 
factory, and indicate an important 
advance in the utilization of the elec- 
tric light, — firstly, as regards the 
suppression of clock-work ; and 
secondly, with respect to the divisi- 
bility of the stream of electricity 
which renders it possible to bum 
several lights with a single current. 

Duplex Telegraphy.— A system 
of duplex telegraphy was successfully 
introduced about the close of 1876 
upon some of the lines between this 
country and India, and the success is 
of sufficient importance to require an 
extended notice. In the original me- 
thods of telegraphy the signal is pro- 
duced by a battery current, which is 
passed through the sending station, 
along the connecting wire, to the re- 
ceiving station, and then, through the 
earth, back to the battery from whence 
it came, so as to make a complete cir- 
cuit. In the course of this circuit the 
current passes through the recording 
instrument at the sending station, as 
well as through that at the receiving 
station, so that the operator produces 
his signal upon his own instrument 
as wefl as upon that with which he 
wishes to communicate. It follows 
that the instrument at the sending 
station, being thus disturbed by the 
current which is passing through it, 
cannot, at the same time, be re- 
ceiving a message from the other ex- 
tremity of the line ; and electricians 
have long been engaged in researches 
with a view to alter this condition of 
things, and to leave the instrument 
at the sending station unaffected, so 
that it may oe able to receive mes- 
sages and to record them. 

The difficulties in the wa,y of ac- 
complishing this object were found 
to be much greater on long than on 
short lines, and very much greater on 
sub-marine cables than upon land 
lines of whatever length. The latter 
differ from the former by being more 
completely insulated ; the submarine 



cables being surrounded by water 
which is in contact with the enrth, 
and which brings them into direct 
relation wiuh it. One effect of this 
relation is that the passage of the 
battery curreni; along the wire pro- 
duces an induced curj*ent around it, 
which delpys the speed of the battel y 
current, so that tbiS; Ti)sl;ead oi tra- 
velling rapidly, as it does upon laud, 
travels very sJowly, and flows out of 
the wire la a way which has often 
been compared io the escape of a 
viscid liquid. For this and other 
reasons, the submarine lines require 
to be furnished with recording* instru- 
ments of much greater delicacy than 
those which are used for land lines, 
and the former are, therefore, more 
liable to be disturbed. 

The principle on which efforts at 
the attamment of duplex telegraphy 
have been made is that if the orignutl 
battery current is split into two equal 
parts, these may be conducted around 
the recording instruments by two dif- 
ferent wires proceeding in opposite 
directions, and may then be conveyed 
along two different circuits ; one 
half-current serving to excite the re- 
cording instrument at the distant 
station, the other half, after fulfil- 
ling its function of ** balancing" the 
needle at the sending station, being 
simply wasted. The power of the 
second half-current to balance the re- 
cording instrument at the sending 
station — that is, exactly to counter- 
act the signalling half-current — de- 
pends upon the two being precisely 
of the same strength ; and tnis only 
happens when the two circuits which 
they respectively travel are precisely 
of the same resistance. If the circuit 
say to the left, is of less resistance 
than that to the right, more electri- 
city will flow to the left than to the 
right; the original battery current 
will thus be unequally divided, and 
the recording instrument will no 
longer be balanced — ^that is, it will no 
longeT lem&m aX. xest while the di- 
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lines, formed by wires suspended in 
the air, the resistance of the signal- 
ling wire to the current is easily as- 
certained, and is easily imitated on 
the second or artificial circuit ; but 
in submarine lines, on account of the 
induction already mentioned, there is 
not only the resistance to be taken 
into account, but also the retarding 
capacity of the cable. In any given 
cable, each knot of length presents a 
certain resistance, and has also a 
certain retarding capacity ; but these 
two qualities do not bear the same 
proportion to each other in any two 
cables, and have to be separately 
tested in each. The second circuit, 
which for the land line need only be 
equal to the signalling wire in resist- 
ance, must for the caWe be equal to it 
both in resistance and in capacity ; 
and it has been found very difficult to 
fulfil both these requirements. It is 
not enough that the whole of the 
second circuit should be equal to the 
whole of the cable, but the resistance 
and the capacity must be distributed 
equally in both, and any portion of 
the second circuit must be equal to 
any corresponding portion of the 
cable. 

Attempts have been made by Mr. 
Varley, Mr. Steam, and others to 
overcome the difficulty by various 
combinations of condensers with re- 
sistance coils ; the former to imitate 
the capacity, the latter the resistance, 
of the submarine cable itself. All 
these combinations seem to have 
failed from not being sufficiently 
uniform in their qualities ; but Mr. 
J. Muirhead, jun., has lately suc- 
ceeded in obtaining the uniformity 
which was desired. He has formed 
his second circuit by sheets of paper 
prepared with paraffin, and having 
upon one side a strip of tinfoil, 
wound to and fro, to represent re- 
sistance, and through which the 
second current is conducted, and 
on the other side a sheet of tinfoil, to 
represent the gatta percha or other 
eoraing of the wire and to aflford the 



capacity. Each sheet of paper may 
thus be made to represent precisely 
a given length of cable, having 
enough tinfoil on one side to furnish 
the resistance, and enough on the 
other to furnish the capacity. It 
follows that a sufficient number of 
such sheets would exactly represent 
the cable in every part of its length, 
and that the non-signalling half of 
the current would be precisely equal 
to and would be discharged under 
precisely the same conditions with 
the signalling half. 

For utilising this invention two 
methods may be employed ; the two 
halves of the current being either 
carried around the recording instru- 
ment in different directions, as al- 
ready mentioned, or the two circuits 
being connected near their point of 
divergence by a Wheatstone bridge, 
on which the recording instrument is 
placed. Then, as long as the divided 
current flows evenly, one half along 
the signalling wire to the recording 
instrument at the distant station, the 
other half along the artificial circuit, 
the equilibrium of the bridge between 
the two is not disturbed, and the 
instrument placed upon it is not 
affected. But as soon as the operator 
at the distant station, who has a pre- 
cisely similar arrangement, sends a 
battery current into the signalling 
wire from his end of the line, this 
meets and opposes the half current 
which is coming toward him. The 
flow through the signalling wire is 
thus interrupted, and, in consequence, 
the resistance of the two circuits 
being no longer equal, the balance of 
thp first recoiding instrument is dis- 
turbed, and is disturbed in a degree 
which is regulated by the admission 
of the current from the other end. 
The result of this is that a single wire 
will convey signals simultaneously in 
two opposite directions, and that one 
wire wUl do the yioxls. lQt^\ivOck.\NR^ 
have pTe\\o\is\."^ \i^«ft. t%.^^^<A« 

of Mt. UrnxViesi^'^ Sa ol SXnr. ^^^^^^^ 
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possible importance, on account of 
the enormous expense of laying addi- 
tional cables to meet increasing traffic ; 
and also because, while it theoreti- 
cally doubles the carrying capacity 
of each cable, it does still more than 
this in practice, by doing away with 
much loss of time in arranging about 
the precedence of outward and home- 
wara messages, and about the repeti- 
tion of those which were not perfectly 
intelli^ble at first. The new plan was 
first tried, on a working scale, on the 
line between Marseilles and Bona ; but 
it was afterwards brought into ope- 
ration from Marseilles to Malta, from 
Suez to Aden, and lastly, from Aden 
to Bombay. Mr. Muirnead's inven- 
tion cannot fail to be highly profita- 
ble to the proprietors of submarine 
cables, and it will, we hope, before 
long, bring about a material reduc- 
tion in the cost of messages from 
places beyond the seas. — Times. 

The Telephone. — The telephone 
was apparently the principal attrac- 
tion, at the meeting in 1877, of the 
British Association, and in the able 
hands of Mr. W. H. Preece, drew the 
largest audiences held during the 
session. The presence of Professor 
Bell himself at a meeting of the sec- 
tion of Mechanics was scientifically 
the most important event in connec- 
tion with the telephone, for we then, 
as it were, had news from head- 
quarters as to what had been done 
with this remarkable invention. The 
accounts which had been previously 
received from America, turned out to 
be, as was suspected, greatly exag- 
gerated, and the pictures that had 
appeared in some of our Transatlantic 
contemporaries, of large audiences, 
listening to a song proceeding from a 
telephone, owe their origin to the 
imagination of the artist. 

Prof. Bell contented himself at the 

meeting at which he spoke, by giving a 

history of its "erolution." Many years 

B^o, his attention was directed to the 

phenomena of the vibrations produced 

'^ ^Ae air, in connection with a study 



to which his life had been devoted — 
the amelioration of the condition of- 
the deaf and dumb ; and he early 
learned that to produce a sound it was 
only necessary to move the air in the 
same way as it is moved by the vocal 
organs. When or in what manner the 
idea of using electricity to transmit 
the vibrations first occurred to him 
he has no recollection, but he remem- 
bers that it must have been some years 
ago, in the course of some experiments* 
he was making upon the dead human 
ear. In speaking to this ear he was 
struck with the disproportion existing 
between the membranes and the mass 
of bones which they put into vibra- 
tion, and he considered that if so 
small and thin a membrane could set 
the bones in vibration and produce 
sound, it might be possible to produce 
similar results by an apparatus made 
after the same fashion. Accordingly, 
he constructed such an apparati^, 
and then assumed that if he con- 
structed another, and connected the 
two by a telegraph wire, the sound of 
the human voice might be trans- 
mitted by means of the electric cur- 
rent. 

It must be confessed that it is not 
very clear why Professor Bell should 
have thought such a thing possible, 
and, as he does not give us any reason, 
we must assume that his experiment 
was made simply in a spirit of^inquiry. 
At any rate, when one of his artificial 
ears was placed at the top of the 
house, and connected to another at 
the bottom by means of an electric 
wire, his assistant reported that he 
could detect a faint sound when the 
embryo telephone at the other end 
was agitated by the Professor singing 
loudly into its mouthpiece. So far, 
however, the experiment was a failure, 
as was another instrument ; but, after 
repeated attempts, Professor Bell at- 
tached a small and light piece of 
iron to the vibratory membrane, and 
then found that the tones were 
deUvete^ m an a.u^\Aft manner at 
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"Yes, I understood you perfectly," 
in answer to a question. This was 

Srobably the first sentence clearly un- 
erstood without any foreknowledge 
of what to expect, and showed that 
the experiments were being made in 
the right direction. With unknown 
sentences, however, there was great 
dif&culty, although pre-arranged ques- 
tions and answers were heard dis- 
tinctly — vowel sounds generally being 
rendered clear enough, while the con- 
sonants formed a confused hum. 
By the time the Centennial Exhi- 
bition was fairly opened, the forms of 
apparatus tried were multitudinous, 
but a really successful telephone had 
not been devised. 

After the Exhibition closed. Pro- 
fessor Bell, being certain that full and 
distinct articulation could be ob- 
tained, systematised his experiments, 
and made a series of trials with each 
portion of the apparatus, varied in 
every conceivable manner. By en- 
larging the disc of iron attached to 
the membrane, he found that the 
sounds emitted were more distinct 
and lucid, and that a conversation 
could be carried on through two miles 
of telegraph wire. Since then, so 
extraoimnary have been the effects 
produced, that Professor Bell, who 
commenced by thinking he knew 
something about the telephone, is 
convinced that he knows very little 
indeed of what is ultimately to be 
learnt from it. He considers that the 
vibration is molecular, although at 
first he was inclined to the belief that 
it was membranous. 

The invention is, however, still in 
an embryo condition. Out of many 
different forms of apparatus he has 
now four, and is uncertain as to which 
is the best, but experiments are being 
made to determme their relative 
merits, and to improve and develop 
the invention ; but what the ultimate 
form may be it is impossible to con- 
jecture. One thing is certain, that 
the telephone was evolved from a 
eoasideratioD. of the iiuman ear. 



Professor Bell then proceeded to 
exhibit the instrument he had brought 
with him, which was connected to a 
telephonic organ placed in a building 
in another part of the town. The 
latter instrument is a reed oigan of 
the ordinary American type, but the 
reeds are connected to a oattery, and 
vibrate against points which complete 
the circuit with the telephone through 
an ordinary telegraph wire. A couple 
of tunes were played on the organ, and 
were heard distinctly by the majority 
ot the audience, though a few notes 
were missing ; and subsequently the 
National Anthem was again played, 
this time without the assistance of the 
battery current, when the sounds 
were more feeble, and could be heard 
only by those in the neighbourhood 
of the telephone. A song was then 
sent through, and was heard by many 
of the audience ; but the readmg of a 
paragraph from a newspaper re- 
semblea an indistinct mumolmg. 

In reply to a question referring to 
the statements published by the 
American press. Prof. Bell said that 
they were exaggerated. A telephone 
had been placed in the middle of a 
brass band, and the wire conducted 
to his laboratory. He found that the 
notes were not repeated with due in- 
tensity, the lower tones being the 
loudest. "Telephoning" the leader 
of the band, he requested him to 
place the treble instruments nearer 
the telephone, and then the full har- 
mony was heard about two feet from 
the receiving telephone. The instru- 
ment exercises a peculiar modifying 
influence on the voice, but it is pos- 
sible to distinguish the voices of ef- 
ferent persons, especially if the arti- 
culation is well marked, when one is 
accustomed to the effects of the tele- 
phone upon them. During the meet- 
mg of the British Association the 
telephone was tried on the cable be- 
tween Dartmouth and J^Teje^, tssss^- 
sages \)em^ \;tasisnvWXft.^m «. ^Scs^^^r.- 
toTymannet. — EfogliAh. M-wiKw^^^. 
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lephone. — A correspondent of the 
Times J impelled by a laudable desire 
to simplify science, wrote to that 
paper on the 24th of August, 1877 : 
— "Just now the papers are full of 
references to the telephone ; but, as I 
have nowhere seen it intelligibly 
described, perhaps the following 
simple description may be of in- 
terest. The telephone consists of a 
strong ordinary magnet, to the two 
extremities or poles of which are 
attached properly-insulated telegraph 
wires. Just in front of the extremi- 
ties of the magnet there is a thin 
plate of iron, and in front of this 
again there is the mouthpiece of a 
speaking-tube. By this last the 
sounds which it is desired to trans- 
mit are collected and concentrated, 
and falling on the metal plate cause 
it to vibrate. These vibrations, in 
their turn, excite in the two wires 
electric currents, which correspond 
exactly with the vibrations — ^that is, 
with the original sounds. If, now, 
the two wires are connected with an 
ordinary line of telegraph, specially 
insulated for the purpose, the sounds 
can be transmitted to any distance, 
and, on arriving at their destination, 
are reproduced in a precisely similar 
apparatus. Already there are varieties 
of the telephone, but this is its essen- 
tial nature." 

Telegraph-Messages and Tele- 
phone-Talking. — In the Plymouth 
Guildhall, during the meeting of the 
British Association, Mr. Preece deli- 
vered a lecture to working men, and 
at the outset narrated the progress 
the art of telegraphy had made within 
recent years, and explained that of 
the two systems of communication 
now in use, one was that which 
appealed to the eye, and the other 
that which appealed to the ear. He 
intended to illustrate the latter, be- 
cause he could make it evident to all 
A/s audience with the aid of a toy 
musical instrument. He instructed 
-&M' audience in the letters of the 
^oj^e alphabet, and by means of ex- 1 



periments he illustrated the effects of 
electricity in producing heat, light, 
magnetism, and sound. Between the 
platform and the other end of the 
room he placed two poles bearing 
seven wires, and with this simple 
app,ratus he exhibited at once "me 
prmciple and the practice of tele- 
graphic communication. Much amuse- 
ment was caused by giving a few spe- 
cimens of curious telegraphic errors, 
which he described as the foUies of 
telegraphy. But in proportion to the 
amount of work done the mistakes 
were really very few. At Telegraph 
Street, London, during one day ne 
found that as many as 68,713 mes- 
sages had been handled, in addition 
to 1,000,000 words for the press, and 
he felt satisfied the errors committed 
were extremely few and triflfng. 

The lecturer next called attention 
to the means adopted for increasing 
the rapidity of transmission, stating 
that by the introduction of the auto- 
matic system in England the carrying 
capacity of wires had been multiplied 
fivefold. Practical illustrations of 
the duplex system and of quadruplex 
working were given. In America, 50 
quadruplex circuits are in operation, 
but, according to Mr. Preece, the re- 
lative capacity of the English auto- 
matic and of the American quadruplex 
systems is as 160 to 130. He next 
explained various causes of disturb- 
ance, such as earth currents, wire 
contacts, and stormy weather, main- 
taining that the practice of the art of 
telegraphy, so far from being a source 
of danger, was rather a protection 
during thunder storms. 

Mr. Preece next narrated the his- 
tory of the telephone, and, having 
explained its principle, opened com- 
munication by telephone between the 
platform and the opposite end of the 
room ; second, between the platform 
and Plymouth Post Office ; and, third, 
between the platform and the Post 
Office at Exeter. Sir William Thom- 
son and PiofeaaoT MVexiThomson also 
held conimvnn.ca.^on m>^ \)aft '^'Vj. 
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month Post Office, and certified that 
they had distinctly heard every word 
spoken in reply to their mes^ges, 
more distinctly, indeed, than if their 
coloqnitor had heen talking through 
a speaking tu] 3. Communication 
"with Exeter was afterwards estab- 
lished, and the operator at that dis- 
tant city promptly and distinctly 
responded to the questions addressed 
to mm. He described the state of 
the weather, declared he heard the 
applause of the audience, san^, a line 
of a feoig, and when Professor Allen 
Thomson shouted, " Hey diddle, 
diddle ; follow that up ; " the reply 
was immediately given, ** The cat 
and the fiddle." The operator was 
also able to recognise the tones of Mr. 
Preece's voice when he spoke, and to 
tell when a stranger to him used the 
telephone. In conclusion, Mr. Preece 
"saia that he should not be surprised 
if he was informed one day not far 
distant that Sir William Thomson 
had talked with Prof. Graham Bell 
across the Atlantic ocear. 

Sir W. Thomson safd that after 
what he had seen and hea^d since he 
came to Plymouth, he had not the 
slightest doubt that local circuits 
would be established in l;hat difetricl, 
and separate wires would be laid in 
which the click of the Morse or the 
whirr of the Wheatstone instruments 
would never be heard. Merchants 
would be summoned to the telegraph 
office and be able to have confidential 
conversation with a distant corres- 
pondent, and it would even be pos- 
sible to utter a whisper which could 
be heard at the Land's End or the 
north of Scotland, and yet be unre- 
cognised by a friend standing by the 
side of the speaker. Oral telegraphy 
he declared to be already an accom- 
plished fact. 

Sir Humphrey Davy's Eleotro- 
Olic xical Besearohes. — Professor 
James Dewar, M. A., of Cambridge, 
delivered a lecture on this subject at 
the Eoyal Institution in May 1877. 
He b^gan by brief y noticing some of 



Davy's earliest experimental work, 
such as the fusion of ice by the heat 
produced by the friction of two 
pieces ; and the production of very 
perfect vacua by means of the absoip- 
tive powers of caustic potash and 
other substances in most ingenious 
and suggestive methods, in which 
very much time and patience were 
expended, and which had been 
adopted by Gassiot and other recent 
investigators. After illustrating some 
of these processes, the Professor ad- 
verted to and repeated some of Da\/'s 
first experiments with the voltaic pile 
in 1800, when, taking up the re- 
searches of Nicholson and Carlisle, 
who by its means had decomposed 
water into its elemental y gases, oxy- 
gen and hydiogen, he effected the 
electrolysis of the water in vessels 
several inches apart, when even his 
oym body was made part of the cir- 
cuit, his hands being placed in the 
glasses containing the liquid. Similar 
results were obtained when animal or 
vegetable fibre was employed in the 
circuit. Da\y*s researches 'with regard 
to the source of the power of tlie 
voltaic battel y were next considered. . 
Volta attributed the electric pov/er to 
the mere contact of different metals ; 
but Davy, by a long series of crucial 
experiments, demonstrated that this 
power is due to chemical action, and 
accumulated proofs in support of his 
theoiy. These weie fully illustrated 
by Professor Dewar, who showed how 
the same results might be obtained 
by employing different liquids as weU 
as by different metals, and that bat- 
teries may be constructed with one 
metal only. The latter part of the 
lecture was devoted to an illustrated 
account of the way in which Davy 
demoust-'atod that perfectly pure 
water is composed of nothing but 
oxygen and hydrogen ; by showing 
that the alkali or acid which was 
evolved at the poles of the battet»j 
dvTing the e\ec\.\c^^s\A q1 >N^\}«.^'5s«fe 
derived eVt^ieT ^tom W^a -s^^^^ ^\sfc^ 
ox from t\ie «toios^\iS?c^, 
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Tubes and Stoppers. — Prof. 
Filhol, of Toulouse, has recently 
called attention to the inconveniences 
which may arise from the use of 
vulcanised caoutchouc in chemical 
apparatus in laboratories. He has 
always been able to detect in all the 
tubes or stoppers used for experiment 
an appreciaoie quantity of arsenious 
acid, the action of which may, in 
many cases, vitiate the accuracy of 
the results. In very precise experi- 
ments, ordinary cork stoppers should, 
therefore, be employed. 

Adulteration of Beeswax. — ^Yel- 
low beeswax is extensively adulterated 
with resin. A simple and quick way 
of detecting the smallest quantities 
of the latter has been described by 
M. E. Schmidt. Five cndns of the 
wax are put in an alembic with four 
to five times as much crude nitric 
acid (sp. gr. 1 "32 to 1 '33) and heated 
to boiling for a minute. Then an 
equal volume of cold water is added, 
then ammonia mixed with the liquid, 
till it smells strongly. On pouring 
the liquid from the separated wax, it 
is seen to have, in the case of pure 
wax, only a yellow colour ; whereas 
if the wax be adulterated with resin, 
the nitro-products give rise to more 
or less intense red-brown colour. It 
is well to treat a little pure wax at 
the same time for comparison. — 
English Mechanic. 

Sweet-scented Petroleum. — A 

chemist of Lyons has adopted the 

following process for removing the 

unpleasant odour of petroleum. Into 

2251b. of mineral oil he introduces, 

by means of a long funnel, 2oz. of j 

sulphuiio acid and the same quantity 

of nitric, and about lllh. of strong 

alcohol is then poured carefully on 

^^^ surface. The alcohol sinks gra- 



dually to the bottom, and, coming in 
contact with the acids at the bottom, 
heat is developed, with some efferves- 
cence. Ethereal products with agree- 
j able odours are formed, and these 
impart a pleasant odour to the petro- 
leum. The operation lasts about an 
hour ; and after standing for 12 hours 
I the mineral oil is siphoned oflf, and 
I the remainder, a mixture of acids, 
; alcohol, and water, may be used for 
1 deodorising the heavy oils, subse- 

auently washing them with milk of 
me. It is said that petroleum 
treated by the above process is suffi- 
ciently purified for use in pharmacy. 
The Decomposition of Water. 
— Gladstone and Tribe find that when 
ahmiinum foU and iodine are placed 
together in water, hydrogen is copi- 
ously evolved. The same pheno- 
menon takes place if aluminic iodide 
be substituted for iodine, its forma- 
tion really being the first part of the 
reaction just described. Aluminic 
bromide or chloride acts in much the 
same manner, the aluminum used 
being almost completely oxidised. 
The same experimenters sought to 
determine whether zinc or iron, 
heated with solutions of their respec- 
tive iodides, would yield by hydrogeu, 
and obtained only negative results. 
These metals, however, with alumini*.* 
iodide in water, produced readily a 
copious evolution of the gas. Alu- 
minum alone decomposes water, 
according to Deville, only at a whitf 
heat. But Gladstone and Tribe, by 
simply coating aluminum foil eithi i 
with copper or platinum, procure 1 
couples which effected the decomposi- 
tion quite easily at the low tempeni 
ture of 100° Centigrade. 

A Hannleaa Glaze for Earthen 
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has been proposed for common earthen- 
ware, intended to replace the poisonous 
lead glaze that is usually employed. 
One of the recipes recommended for 
this purpose consists of 100 parts of 
silicate of soda, 16 parts of powdered 
quartz, and 15 parts of Mendon 
chalk ; and a second is the same, but 
with the addition of 10 parts of borax, 
which renders the glaze more fusible 
and more brilliant. Any desired 
colour can be given to this glaze. 

Bisulphide of Carbon. — If bisul- 
phide of carbon possesses an unplea- 
sant odour, it has already found its 
way into many processes, and has had 
its utility fully recognised. Not- 
withstanding its abominable odour, it 
is of considerable value in keeping the 
carcases of animals sweet by mere 
exposure to its vapour. We believe 
that a superior quality of the article 
is now made, which is, to a great 
extent, free from the objection as to 
smell, and which will doubtless be 
found useful in the presei-vation of 
animal substances in many branches 
of art and industry. 

How to make Filtering Papers. 
— What is claimed as a new way of 
making filterinff-papers has been in- 
troduced at Pans. The filter is made 
from a square piece of paper, folded 
at first so as to make a crease at each 
angle. This is done in two folds ; 
while still triangular in shape, it is 
folded in creases parallel with the 
edges, and is then opened out, and, 
commencing at one comer, is again 
folded so that the creases converge, 
repeating the operation fi'om each 
comer, the result being a circular 
filter, with ridged or conjugated sides, 
presenting a larger surface than the 
ordinary circular filter. 

A New Method of Making 
Oxygen. — A new method of making 
oxygen gas has been discovered by 
S. Zinno. It consists in mixing 
the permanganate of potassium with 
the binoxide of barium suspended in 
water. Bj this process we obtain 
200 cubic centimeters of gas for each. 



mme of the substance employed, 
he gas is absolutely pure. Whether 
oxygen obtained in tins way partakes 
of the properties of ozone or is the 
normal oxygen, the discoverer does 
not state. The method is expensive 
on a large scale, but is remarkably 
convenient, as no heat is required, 
and it is available where the gas is to 
be used for therapeutic purposes. 

The Colouring of Metals. — Metals 
may be coloured quickly and cheaply 
by forming on their surface a coating 
of a thin film of a sulphide. In five 
minutes brass articles may be coated 
with any colour, varjring from gold to 
copper red, then to carmine, dark red, 
and from light aniline blue to a blue- 
white, like sulphide of lead, and at 
last a reddish white, according to the 
thickness of the coat, which depends 
on the length of time the metal 
remains in the solution used. The 
colours possess a very good lustre, 
and if the articles to be coloured have 
been previously thoroughly cleaned 
by means of acids and alkalies, they 
adhere so firmly that they may be 
operated upon by the polishing steel. 
To prepare the solution, dissolve one 
half-ounce of hyposulphite of soda in 
one pound of water, and add one 
half-oimce of acetate of lead dissolved 
in half a pound of water. When this 
clear solution is heated to from 190*^ 
to 200** Fah. , it decomposes slowly, 
and precipitates sulphide of lead in 
brown flakes. If metal be now pre- 
sent, a part of the sulphide of lead is 
deposited thereon, and, according to 
the thickness of the deposited sul- 
phide of lead, the above colours are 
produced. To produce an even colour- 
ing, the articles must be evenly 
heated. Iron treated with this solu- 
tion takes a steel-blue colour ; zinc 
a brown colour ; in the case of copper 
objects, the first gold colour does not 
appear ; lead and zinc are entirely 
indifferent. If, instead q1 t\sfc -^ksys^Sk^ft. 
oileaA, asie^vvvjaN.^ev^^ ^"^^ «c5s:s^ckksr. 
add ia aj^^A \.o \:ct^ Vt^^^^^k^^^ 

soda, md \\ift Y^oc.«aa ^Tcsa^«^ 
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before, the bnss is coTered with a 
Tery beaatifol red, which is followed 
by a green (which is not in the first 
scale of colours mentioned above), and 
changes finally to a splendid brown 
with green and red iris slitter. This 
last is, according to the AmirUan 
Art Journal y a very durable coating, 
and may find special attention in the 
manafactnres, especially as some of 
the others are not very permanent. 
Very beautiful marble designs can be 
produced by using a lead solution, 
thickened with sum tragacanth on 
brass which has been heated to 210^ 
Fah. , and is afterwards treated by the 
usual solution of sulphide of lead. It 
may be used several times. 

Light in Chemical Action.— The 
part played by light in chemical 
actions, and especiaflv in oxidations, 
forms the subject of an interesting 
memoir by M. Chastaing in the 
Annates de Chimie et de Physique. 
In the first chapter he studies the 
action of simple radiation on metallic 
compounds and on salts ; in the 
second, on organic compounds ; and 
in the third, on mixtures of salts 
and organic compounds. The che- 
mical action of the spectrum, in the 
first instance, he finds, may be repre- 
sented by two curves, the one (the 
ordinary chemical curve) deoxidising 
or hydrofirisinsr on the violet side : 



the other oxidising or dehydrogising 
on the side of the red. The latter 
is less marked (which explains why 
the action of white light is nearly the 
same in intensity as that of the violet 
region). At a point between D and 
£ the photochemical action is nil. 
The action on organic compounds, 
ajB^n, may be represented by a con- 
tinuous curve of oxidation, growing 
from darkness to the violet, with 
variation in the green region. [Calling 
the oxidation in darkness 1, that in 
red is about 2, that in violet 3 and 
more.} The action on mixtures of 
organic matter and salts is in the 
direction indicated by the sum of the 
^Gpurato actions, but the intensity is 



greater, owins to the naacent state. 
These reseanmes were eondiicted in 
M. Samin's laborat<»r7 at the Sor- 
bonne. 

The Synthesis of Water. — ^A 
good lecture experiment for showing 
me synthesis of water has been de- 
scribed by M. Piccard to the Berlin 
Chemical Society. The two gas- 
holders are connected through Woulff 
bottles, with the branches of a bifur- 
cating platinum tube. From this the 
gases go through a cooling apparatus, 
a collecting fflass for the watcS* formed, 
a third Womff bottle, and a platinum 
burner point. You tet let hydrogen 
steam through alone, and light it 
where it finfdly issues. When every 
one has seen the strong flame, and the 
bubbling in one of the first and the 
last Woulff bottles, heat the point of 
forking of the platinum tube with a 
gas lamp, admit oxygen slowly, and, 
after a Uttle, remove the gas-lamp. 
Fourphenomena are now observed : — 
1. The tumultuous bubbling, which 
still goes on in the two first Woulff 
bottles, diminishes in the last, and 
with proper regulation of the orvgen 
almost ceases. 2. The hydrogen n^e 

foes down, and soon quite out. 3. 
"rom the cooling tube water trickles 
into the coUectmg glass. 4. The 
platinum tube assumes, at the point 
of forking, an intense white glow 
(though the gas lamp has been 
removed), illuminating the entire 
hall. Apart from the brilliant light- 
effect, this experiment is well fitted 
to convey the impression that com- 
bustion depends on a simultaneous 
combination, in which the two com- 
ponents take part equally. With 
baryta water m the last working 
bottle, the apparatus may be used to 
show that onlinary gas consists of 
carbon and hydrogen. 

Chemistry Applied to Engineer- 
ing. — At a meeting of the members 
of the Civil and Mechanical Engi- 
neers' Society, in January, 1877, a 
paper was read by Mr. Bernard Dyer, 
r.C.S., on t\i<& soib^ftct of "Chemical 
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Analysis consideTed in its application 
to Civil and Mechanical Engineering. " 
Mr. Dyer's paper opened with some 
remarks on the close connexion of 
chemistry with other sciences, draw- 
ing attention to th6 marked and 
subtle relations between the chemical 
composition and physical properties 
of various kinds of matter. The 
influence of minute proportions of 
certain foreign substajices, such as 
phosphorus and sulphur, upon the 
quabty of iron and steel, was alluded 
to under this head, as also were the 
variations in the electric conductivity ! 
of copper wire designed for talft- \ 
graphic puri>oses when certain ini- ! 
purities cnanced to be present even in . 
minute traces. The comjK^sition and 
properties of some of the princifial 
alloys of copi>er having l^een briefly 
referred to, the value of chemical 
scienc-i: in studying the nature of 
fiimac* action, i^ith a view t/> the 
economy both of Lfsat arid foe], wa^ 
considrT**!, the adva7jt4i;?e39 */f ivjrte- 
matlc che:i::':4l sinji<vi:>, of the c/aJ or 
coke Tivyi izi jufj^. zu^jx;^*\zt/^*j^ <iy^.i^ 
tion* ry^n^ il-y^ poiziVrd o-t, 'i'}-e 
rob;*'.': of {^r-jb-jA l*d \'j y^r.^ oWr- 

TitiOL-t ir. ti*: I-itTL'* of Ijf.^v t;.'; 

othrT rs^fri'.'.'.r;.- Hit^trLilt. •.le f-'.-a* 

show;:!/ tLl* viilr- /'..' t," J'.'Vr.l'^tJ 

pTirpos^*- '.IthJ.'^^ tjLfcJyis.Jt '-v..- 
dwrii^ •:•'.'! •.i-'. >r-_u'v..l.:v 'j: ',*.:,*-.■- 
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less a sum tliuii r»(),000/. in tuniiULlly 
lost to the ]Hiople of lOiiKliiiid liy thi< 
wasteful conHUinj)ti()ii of Hoiip (MiUiii'd 
by the use of hant wiiturH. Tim Loniloit 
water supply, if in'iiliMl by (Hurk'N 
])ro(:eH8, would proliably (IcpoNit iiii- 
wanls of CO tonH of chalk <liiily. Tint 
Kubiect of oils and otiicr lubrifriintH, 
witn reference to iUv.ir iMliilU'rulion 
with drying oils ami th<^ ('.oiin(m|iii:iiL 
damage Ut niuchinttry, having been 
alludf^l Utf the \m\n'.r wai*t brought to 
a clow; with a paHHiiig rfturf.ncA'. U* 
H^iwage purification, agricultural che- 
mistry aM t'.iYt'.i:U'A by enginc'rring, and 
gas, uiniUirH ItiUt w}ii''ji the author 
regrettr^i tl»at ih<'. lirnittt of opace and 
time at his fJttitiuHwi iothtuU-. him Ui 
enter further. 

A <JiH';uJwion followed, in th«: '^mrnt'. 
of which several tiit'.in\M'.t'.; of th« 
b^y;iely *yt*r'ihiMy irxprir^^*:'! thm ap- 
pre/;iation of the value of th'- j/.'fj*<:r 
which liA/J \M-Jrti t*:H/i. it wa* -jig 
geifte^l lh*t ';he«ji%My ui\'/\iX \>*: 
appliei'l with it/ivauUt'/': Vt the t/^ of 
\t'i\\'\\hU/i in o."J/;» lh;iit t-AiU'-A-A iUiiA»l 
tx'f I'ftiVHi f/e «/^;j»:tf«#' V:'3 \u 1///. Jon 
of ¥V>J-e ^]ti'::i r ft*::. %.*■.'} jh'i*-: \\^, 
'4M:i*A\/),*ir\", 'iisf.\.*^.h'J:>. Vy v.i.io;* ,t 
W4* f.Li/A^A. Oe;,*-'%. '<'/:^Jr::.i'u\ w*« 

of .'-'JkVrrJfe. V.4./1 ".;-.•■'. ..•;.yj«'*Jt.'.*.. M 

.J 

^.*^,.m/ ■*/ ...r.*.^ /j. ' /..#■• ^ 

*' .-v *•■ • ••>. '..' t««' i»r*' ■t>i* 
#. « ».fc.» . • .•. ■•.'4> ■ • -* . • ■ * *•■ ■• <""^^ 
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V bu ;y ^si-.*. ',-.??.'■. .*.•■■ '- w. . • . • ;» *-<:>' 
*iu-'v ,.*:* fe ■,;..,'•,■■■ . .^. ':'. y*, 
\'^*r.\u\ t>c::*^ 'A.' '.'.■• '.•:..*>.; j-^j 
'._"?T*r? •*;■* '<*'..*.« .' < '. '^''- ^*:f». 
::^'^»: v' \'*\ v- i:. '..■■ :■<.''.< o' .* 
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XII.— WEIGHTS, MEASURES, AND 
TIME-KEEPERS. 



Synohronous Olocks. — The city 
authorities of Vienna, during 1877, 
utilised pneumatic tubes for the pur- 
pose of maintaining unison and regu- 
larity in widely-separated timepieces. 
The inventor is the Austrian engineer 
and electrician, E. A. Ma3rrnofer, 
who, after vainly trying to solve the 
problem by means of electricity, 
finally hit upon the new system. 
From a central bureau in the city, 
connected with the Imperial Obser- 
ratory, these pneumatic tubes ex- 
tend in all directions, laid alongside 
the gas mains, and branching ofif to 
the public clocks. By means of a 
simple apparatus in tne latter, the 
authorities in this bureau are able to 
exhibit the true astronomical time on 
the clock dials in all parts of the city, 
a movement of the hands occurring 
once a minute. 

Greenwich Time. — The Post 
Office authorities, during 1877, 
granted the special use of a system 
of electric wires to the inventors of 
a* method for synchronising clocks, 
^e arrangements, which were com- 
pleted early in the year, brought the 
Greenwich Observatory into direct 
communication with the establish- 
ment at Comhill of Messrs. Barraud 
and Lund, the inventors of an appa- 
ratus by means of which existmg 
clocks can be automatically "set to 
time." The mechanism is of the 
simplest ; it interferes noways with 
the works of a timepiece, and can be 
applied to any clock in or out of 
doors. Hitherto all attempts to regu- 
Jate clocks by electricity nave faued 
^^J^^^d practical results. But all 
y/l^f^^^'^f^ out of question in theap- 
^eation of the system which has just 



been introduced, inasmuch as it avoids 
the error to " control clocks by means 
of an electric current." The old 
system, which proved impracticable, 
has been entirely ignored by Mr. 
Lund. A narrow slit cut in the dial 
of an existing clock admits two pro- 
jecting pins. They are arranged m a 
manner to catch, whether slow or fast, 
the minute hand at given intervals, 
and to set the clock to true time. 
The pins, attached to a pair of slotted 
levers, connect with an electro- 
magnet. The mechanism required 
can be easily screwed in its place, and 
it remains entirely disconnected fix)m 
the works of a clock to which the 
apparatus has been attached. Any 
number of clocks varying in size and 
calibre can, upon receipt of one time 
si^al, be simultaneously set to accord 
with each other in accurately denoting 
Greenwich time. 

The invention must eventually 
prove the greatest boon that can he 
imagined. Railway travellers will 
have the satisfaction of knowing that 
the clocks along the line are no 
longer exposed to sudden freaks or 
subject to inaccuracies which, in their 
action, have been the cause of many 
accidents, and consequent loss of life, 
and bankers and merchants \^^11 not 
hereafter be put to inconvenience 
when the invention is made univenSal, 
inasmuch as deviations in clocks are 
now rendered almost impossible. A 
very small outlay will secure true 
Greenwich time undeviatingly to 
every city establishment. 

Book Crystal for Weights and 
MeaaureE. — ^\ift \xs% of rock crystal 
for t"he pro^uc\ioTi oi lissrcosJL ^«v\gci^ 
and measures, wi^ o\\ieT \ska\xKSK\KB^ 
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o^ precision, which was first proposed 
in 1874 by Herr Siegfried Stein, of 
Bonn, a well-known maker of philo- 
sophical instruments, is now attracting 
much consideration, in view of a late 
recital by Heir Stein of his efforts to 
practically employ this material for 
the making oi balance-beams, scale 
pans, thermometers, graduated discs 
of theodolites, &c. The advantages 
of rock crystal over metal for such 
instruments of precision obviously 
reside in its complete indifference, 
at ordinary temperatures, to the 
acting of acids and bases, or the 
gases and moisture present in the 
atmosphere, which, to a greater or 
less degree, must in time affect the 
metals. For the production of stan- 
dard weights especially, Herr Stein's 
suggestion has been received with 
great favour, and the weights of this 
substance have received the unquali- 
fied praise of such eminent analysts 
as Fresinius and others. For this 
particular use, it may be added, the 
superior hardness of the quartz over 
the metals necessarily employed — 
brass, platinum, or aluminum— is 
another notable advantage. In a 
paper lately presented to the German 
Chemical Society of Berlin, Herr 
Stein seeks to extend the employment 
of the rock crystal to other instru- 
ments of precision. He remarks that 
to weigh with accuracy with his un- 
alterable weights, it is necessary to 
have a balance equally unalterable. 
The main parts ol the balances are 
the beam and two scale pans, all of 
which should be practically unalter- 
able and as light as possible. He 
strongly advocates the use of rock 
crystal for these parts, upon the 
ground of its perfect indifference to 
atmospheric and chemical influences 



of change, in which quality it sur- 
passes every known metal ; its light- 
ness, in which it rivals aluminum — 
sp. gr. quartz 2*65 ; aluminum, 2*61 
— and especially because of its being 
very inflexible. Similar reasons are 
urged by Herr Stein in advancing 
the advantages of the rock crystal in 
the production of standards of measure, 
whether longitudinal or circular, and 
for the construction of normal ther- 
mometers. 

Standards of Purity for the Pre- 
cious Metals. — The expediency of 
maintaining legal regulations, for a 
standard of purity in the manufac- 
tured precious metals, is a question 
of some commercial importance. The 
different provisions by law now exist- 
ing in various countries of Europe for 
securing certain degrees of punty in 
the materials of gold and silver wares 
are extremely interesting. By. the 
present law in Great Britain, which 
does not extend to the colonies, all gold 
and silver ware manufactured in this 
kingdom must be tested and stamped, 
papng a duty, or fee for the cost of 
stamping, at the rate of 17*. the 
ounce for gold, and 1*. 6d. for silver. 
Watch-cases, chains, rings, settings 
for jewellery, and a few small articles, 
are exempt. There being 24 carats 
to the ounce, five different qualities 
or degrees of purity are recognised as 
legal standards of gold, from 22-carat 
gold down to nine-carat gold ; the 
remaining parts may be of copper and 
silver or zinc. The gold coin of the 
realm is of the 22-carat standard. The 
French law is stringent and rather 
complicated. In Prussia and Saxony 
there is no legal restriction ; but the 
silver manufacturers have lately peti- 
tioned for its establishment through- 
out the German empire. 
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XIII.— DOMESTIC NEWS. 



The Preservation of Flowers. — 
A new method of preservinff flowers, 
successfully adopted by Dr. Miergues, 
was reported during 1877 in the 
Oardener^s Magazine, Each flower, 
held by the extremity of the stalk, 
is plunged into a vessel of paraffin, 
quickly withdrawn, and twirled ra- 
pidly between the finger and thumb, 
80 as to shake ofl* the superfluous oil. 
Bouquets of flowers thus treated have 
been kept upwards of a twelvemonth 
without losing their shape or colours. 
Whether the smell of paraffin be 
equally persistent the doctor has for- 
gotten to inform us. 

A Knife Sharpener. —Reitze, of 
Hanover, has patented an apparatus 
for sharpening knives, the edge being 
made at an acute or obtuse angle, as 
desired. In a cast-iron frame are set 
a pair of shafts, motion to which is 
given on the outside by any ready 
means, generally a mere winch. The 
axles carry each a set of emery 
wheels, so arranged as to be capable 
of any amount of near or remote ap- 
proximation. The blade to be sharp- 
ened is laid between a pair of these 
wheels, and, on turning the winch, 
a rotation is given which guides the 
edge to the angle required. The chief 
advantages claimed are the rapidity, 
accuracy, and evenness with which 
the sharpening is done. 

Cheap Washing. — A new system 

of washing has lately been introduced 

in some French towns, which system 

deserves to be especially mentioned. 

The economy which it affords is so 

considerable that its cost is reduced 

to the following figures v — 6 centimes 

l^d.) for a pair of drawers, 2J cen- 

t/mes (^d.) for each shirt, and so on. 

^^fs js the process :— One kilo (21b.) 

Of soap js reduced with a little water 



to a sort of pap, which having been 
slightly warmed, is cooled in 45 litres 
(10 gidlons) of water, to which is 
added one spoonful of turpentine oil 
and two spoonsful of ammonia ; then 
the mixture is agitated. The water 
is kept at a temperature which may 
be borne by the hand. In this solu- 
tion are introduced the white clothes, 
and they are left there two hours 
before washing them in soap, taking 
care in the meantime to cover the 
tub. The soapy water may be warmed 
again and be used once more, but it 
will be necessary to add half a spoonful 
of turpentine and another spoonful of 
ammonia. Once washed in soap, the 
clothes are put in warm water and the 
blue is applied. This process, it is 
obvious, spares much time, much 
labour, and fuel. Besides that, 
it gives to the clothes a whiteness 
much superior to that obtained by 
any other method, and the destruc- 
tive use of the beetle is not necessary 
to clean the clothes from the im- 
purities which they contain. — English 
Mechanic. 

Silk for Silk Dresses.—" It 
would," says a correspondent of the 
Warehousemen and Drapers* Trade 
Journal^ **be curious to follow one 
pound of China or Italian silk through 
its various processes of reaching a suk 
dress. The silk is sent to the dyers, 
and the first process is boiling off! 
All silk in its natural state has a cer- 
tain amount of gum in it ; this must 
be boiled off, and when this is done 
sixteen ounces are reduced to twelve. 
It is then dyed black, and the process 
of weighting commences. The twelve 
ounces are sent to the manufacturer, 
Y&Tjing from twenty-four to fifty-two 
ounces. 1 Yiave seen silk dyed and 
weighted m "L^oiia \x^ \^ %S!03-\;^^ 
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ounces. Very large dye-works exist 
in Lyons for the purpose of doing this 
business, and it is done to perfection. " 
The Chinese, it is stated, are even 
greater adepts at ** weighting" than 
the Europeans. Of course the result of 
all these " tricks of the trade " is the 
passing off of rubbish as an article of 
real value, and although dishonesty 
does not in the end prove good policy, 
yet in the meantime laige profits are 
reaped by the unscrupiuous] persons 
who resort to such practices. The 
frequent changes of modem fashion 
are also no doubt a great incitement 
to rogueiy. Ladies do not now, as 
their grandmothers did, desire their 
dresses to last for anv length of time. 
A dress which lasted even one whole 
season would, before the prorogation of 
Parliament, become a laughing-stock. 

Tlie Water Supply of Glasgow. 
— In 100,000 parts, whether consist- 
ing of pounds, gallons, or any other 
unit which might be selected, there 
has been proved to exist in Loch 
Katrine water (with which Glasgow is 
supplied) only one single hunoredth 
portion of one single part — ^in fact, it 
is difficult to express in words so infi- 
nitesimal a quantity — of what is com- 
monly called "hardness," or, in other 
words, of carbonate of lime, or an 
equivalent quantity of other harden- 
ing or soap-destroying ingredients. 
On the other hand, the "hardness" 
of the water furnished by the eight 
companies which supply London, 
ranges from 21 '6 from the New River 
Company, to 26*6 from the Kemp 
Compan^r — that is to say, in contrast 
to one single hundredth part, these 
waters contain from 21^ to 26^ com- 
plete parts of hardness ; and yet this 
IJEust-named supply is regarded as 
being so pure as not to require fil- 
tration before being delivered to the 
consumers. — Mr, frest WatsorCs Social 
Statistics, 

A Valuable Spring. — There is a 
spring in the little French town of 
Neubouig, Eure^ which is remarkably 
ehaiged with oxygen. It is in a well 



of 35m. depth, situated about 140m. 
above the sea, in the centre of a vast 
plain, which is so deprived of drink- 
able water that the usage of cisterns 
for cooking purposes has become 
habitual. The Neuboui^ spring can 
supply daily 40 to 50 cubic metres of 
water. It serves irUer alia, to supply 
the public laundries ; experience has 
shown that it whitens linen better 
than the water formerly brought from 
a distance, and that it attacks the 
hands less. Four litres of this water 
analysed, gave, in volumes, 88 per 
cent, of air in solution, containing 
44*6 per cent, of oxygen, 55*4 of 
nitrogen, and 0*3284 of free carbonic 
acid. It is thought that it will be 
found to have precious qualities for 
medical purposes, and also for sundry 
industrial applications. 

A Substitute for Ivory. — For 
some time past the market has been 
supplied with a substitute for ivory^ 
which, owing to its cheapness, bids 
fair to curtail the use and sale of 

fenuine ivory ^oods in many respects, 
lut this peculiar compound has one 
great disadvantage : — Its composition 
being water, 80 '80 ; lead peroxide, 
16*04 ; barium sulphate, 26*05 ; 
glutin, 34*21 ; and various other 
kss important substances — ^the em- 
ployment of this compound in the 
manufacture of toys for children, 
mouthpieces, eating utensils, &c., is 
highly dangerous. — Sanitary Record. 
The Cost of Wet Feet— Some 
curious statistics were given by the 
New York Herald during the winter 
of 1876-7 of the probable cost of one 
day's neglect to clean .the streets of 
that city. Taking one day when 
** every spot in the metropolis was & 
pool of water," owing to snow-slush, 
the effects of wet feet in Broadway 
alone were calculated as follows : — 
Pedestrians in Broadway, one day, 
100,000 ; proportion of wet feet, 50 
per cent., 50,000 ; ordinary colds, 30 
per cent., 1^,Q^^\ %'enss\\& '-^ossRsaRA^ 
20 per eeiv\..,\Q,^^^\ ^«8Scia> ^^'^^ 
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estimated thns : ordinary colds, three 
days, 45,000 days ; serious illnesses, 
a week, 70,000 days ; average fatal 
cases, 60 days, 150,000 days, making 
a total of 265,000 days. The doctor? 
bills and other expenses incident to 
that one day are estimated as : 7,500 
professional visits, at $2 each, $15,000; 

Prescriptions, 60c. each, $7,500 ; 
,600 seriously ill, two visits each, 
30,000 ; medicine $1, $7,500 ; fatal 
cases, medical attendance twice a 
week, $100,000 ; medicines, $2 per 
week, $50,000 ; funerals, average $40, 
$100,000 — making a total for doctors* 
and incidental expenses of $310,000. 
Taking the entire city for the same 
day, the aggregate of the colds and 
losses is as follows : — colds from wet 
feet, 175,000, costing $70, 375 ; serious 
cases, 35,000, costing $131,250 ; fatal 
cases, 8,750, costing $487,500. Add 
funeral expenses $350, 000 ; or $1,049, 
126 in all. To this is to be added the 
cost of accidents which occurred on 
the same day, owing to the slippery 
state of the streets, involving loss of 
time, surgical operations, medical 
attendance, &c., besides the cost of 
100,000 pairs of boots destroyed and 
injured, and clothing ruined by slush 
and water, bringing up the estimated 
losses in the lump for one day to no 
less a sum than $2,764,225 — all owing 
to the negligence of the local authori- 
ties. 

A Test for Water. — For detection 
of animal decomposition products in 
water, a watery extract of gall-nuts 
was used by M. Faure. It has also 
been recommended to use tannic acid 
for improvement of bad drinking 
water. M. Kammeren has recently 
advised the use of tannin for discover- 
ing putrefying animal products in 
water. He considers that the presence 
of gelatine in ground water can no 
longer be doubted, and it is often 
found in comparatively large quanti- 
ties. The presence of salts and other 
com^unds in water may delay the 
precipitation by tAnnin ; hence the 
Parity of water should not he aflirmed, 



as regards tannin reaction, till after 
24 hours of thia Every water which 
becomes troubled in a considerable 
degree through tannin, must be held 
dangerous as drinking water. For 
this judgment it is all the same 
whether a precipitate occurs at once 
or only after a long time ; for the 
time depends less on the nature of the 
precipitated body than on the dis- 
solved substances which retard preci- 
pitation. 

Sea- water in Lead Pipes. — The 
Jourrval of the Chemical Society says, " 
that aft^r keeping strips of new cut 
lead in a bottle of sea-water, fre-. 
quently shaken for four days, no trace 
of lead could be detected in the water^ 
but the bright surface of the strips 
was coated with an insoluble lead 
compound. Hence, lead pipes may 
be used in marine aquaria without any 
fear of injury to their inhabitants. 

Lady Helps. — Mrs. Crawshay, early 
in 1877, published a new edition of 
her essays on domestic service for 
gentlewomen. In it she earnestly 
recommends domestic service to ladies 
who, owing to the raising of the stan- 
dard of education, are not able to fill 
the position of a nursery governess. 
Mrs. Crawshay expressly disclaims 
being a party to any lady's engaging 
herself to do the hardest Kind oi work. 
When she first engaged a lady to be 
her maid, she began by varnishing 
her own boots to show her young 
assistant that there was nothing in- 
herently repulsive in the work, and 
she is unwilling that ladies should as 
a rule be required to varnish any shoes 
but their own. Their own, however, 
it is desirable they should clean 
in order to save the time and feelings 
of the under-servants. She recom- 
mends that no lady help should be 
required to take her meals with ordi- 
nary servants, but leaves it entirely to 
the feeling of the employer whether the 
lady help should associate on terms of 
equality mth the family she serves. 
As "her own ftx^Yvew'c^,'^lb&» CJtawshay 
states t\iat tocvii.^\w^NftxsiQ\iSJa&^^^^^ 
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lady helps as upper servants, she had 
not a single change among her women 
servants. In ten other months she 
had seven changes amon^ her nine 
women servants. There is a feeUng 
that although ladies may nominally 
do the work of a house, it is really done 
by a few nnder-servants who are kept. 
In reply to this, Mrs. Crawshay says 
that during the twelve months men- 
tioned, the amount of extraneous aid 
given was far less than at any other 
time during the twenty-nine years 
she has ** kept house ; " and that not 
only did the ladies get through all the 
work re<][uired of them, but that they 
made an immense quantity of new house 
linen and wearing apparel, and cut out 
and made two carpets for large spare 
bedrooms better than most country 
upholsterers would have made them. 
In fact, one of Mrs. Crawshay's ex- 
periences si^ests an excess of zeal, 
leading the l^y helps she employed 
to do work which was properly in the 
province of an under-servant. But in 
that case the under-servant on her 
part was seized with emulation, and 
drove them away from the hall they 
were scrubbing, saying that she her- 
self would work later to "get through 
with it." 

The ladies who seek to become lady 
helps are supplied by Mrs. Crawshay 
with a form on which they write their 
name, their age, address, occupation, 
the occupation of their fathers, and 
the situation desired. They have also 
to give references to two householders, 
but the responsibility of inquiries as 
to character rests with the employer. 
A great many of those who apply 
state that their father was a person 
of no occupation. In other cases 
the form after "father's occupation " 
is filled up ** country gentleman," 
** Admiral m the Navy," " barrister- 
at-law," •* physician, * ** Colonel in 
the Army." The professional classes 
snpply many more names than the 
trading classes, but some daughters of 
indeamen enter their names, and 
among the candidates are ladies who 



have enjoyed till lately considerable 
incomes. Some of them have been on 
application so destitute, that a small 
sum to be repaid from their salaries 
has been lent to these ladies by a fund 
supplied by ** A friend to the cause." 
In other cases, appearance and dress 
showed that it was mainly the desire 
to be of some use and have some occu- 
pation in the world, which induced the 
applicant to come. The prospectus 
states that the employers will pay 5*. 
as a registration fee, but at present, in 
fact, a fee is only charged on an 
engagement being made. A printed 
form is also supplied to the employer, 
on which, among other things, she is 
desired to enter the amount of salary 
offered. Mrs. Crawshay gave her 
cook, kitchen-maid, and lady's-maid 
each 201. ; her dairymaid and house- 
maid, 151. ; each received 51. for beer 
money and an addition of 51. to her 
salary at the end of the first year. 
Travelling expenses were allowed 
second-class. It is recommended that 
no engagement should be made with- 
out an interview, and the suggestion 
is made that the helps might be per- 
mitted to see beforehand the rooms 
they are to occupy or to sweep and 
dust. 

The Domestio Economy Con- 
gress. — In Birmingham, during the 
month of July, 1877, the first meeting 
was held of an annual congress on 
"Domestic Economy." Its object 
was to discuss papers upon needle- 
work, clothing and its materials, 
cleanliness, washing, food and cook- 
ery, household expenditure, thrift, 
savings-banks, health, sickness, the 
dwellmg, warming, and ventilation. 
Then followed papers upon the 
" methods of teaching these subjects 
in public elementary schools, also in 
secondary schools," "the preparation 
of text-books," the "mode of in- 
spection and administration of Gov- 
ernment grants," &c. The following 

the moxe IeISi«IV«^^'fc^^«^^»^^s>5^^ 
tlie TXiee\m^. 



108 



THE YEAR-BOOK OF FACTS. 



Needlework for Ladies. — ^A paper 
was read before the Domestic Economy 
Congress at Birmingham, by Miss 
Mary W. Willis, on needlework. 
With all the modem improvements 
in the shape of perfect needles, sewing 
threads, and silks, the standard of 
excellence falls short of that attained 
in former times. Much has been said 
of the superiority of French needle- 
■ work, but a Woodstock glove is a 
sufficient proof that in England hi^h 
mechanical excellence is attainable m 
needlework as well as in other hapdi- 
crafts. In mentioning the beauty of 
the stitching of the glove makers, we 
are reminded of a melancholy fact 
attendant upon restricted mechauical 
skill — ^namely, that in the villages 
where gloves are made to perfection, 
it was not lone ago impossible to 

get a sheet or table-napkm tolerably 
emmed, much less a- shirt made. 
This shows the necessity of avoiding as 
much as possible too great monotony 
in the kind of needlework taught in 
schools. An exhibition of school 
needlework was held last year in the 
theatre of the Albert Hall, under the 
presidency of the Princess Louise. It is 
mstructive to mark that the work on 
the whole was not of high quality ; 
the patterns were very inferior, which 
is largely to be accounted for by the 
fact that the schoolmistresses com- 
plain that they cannot spare the time 
required to teach needlework properly 
in order to reach the standard required 
by the inspectors in other studies. As 
regards patterns and cutting out, why 
should not the Society of Arts under- 
take to publish good approved patterns, 
which might Be registered, each gar- 
ment in three sizes, pasted on cotton 
cloth, with clear instructions as to 
making up, the quantities required, 
&c. ? These might be supplied at a 
low price to schools and woi societies, 
and could be lent out and used in 
teacbing the cliildren the art of cut- 
^ing out and planning, 
G/o^iiXz^ aiidite Materials.— Mr. 
Joseph J, Pope read a paper before 



the Domestic Economy Congress, on 
'' aothing and its Materials." The 
principal use of clothing is the main- 
tenance of animal heat. Wool is the 
material that stands highest as 
durable, light, porous, and a bad 
conductor of heat ; it can be woven 
into material of gossamer-like cha- 
racter. It is curious how we have, 
in our colour of dress, gone directly 
opposite to nature. Everywhere 
around us we see white associated 
with cold, and yet it is in the hottest 
season that we employ it as a covering 
for ourselves. May it not be worthy 
a thought that the radiating power 
of black and darker colours oners a 
facility for rapidly throwing off heat 
genei-ated witnin ? And again, white 
clothing would reaUy form the wann- 
est in winter, due regard being paid 
to its power of conducting and thick- 
ness of material. There can be no 
doubt that the wearing of dark clothes 
has arisen simply from principles of 
economy — the expense of soap and 
water — and not comfort or use. 

Elementary Instruotion in Phy- 
siology. — Professor Huxley read a 
paper before the Domestic Economy 
Congress at Birmingham on ** Ele- 
mentary Instruction in Physiology." 
It is important that the hygienist and 
the physician should find something 
in the public mind to which they can 
appeal ; some little stock of univer- 
saUy acknowledged truths, which 
may serve as a foundation for their 
warnings, and predispose towards an 
intelligent obedience to their recom- 
mendations. Listening to ordinary 
talk about health, disease, and death, 
one is often led to entertain a doubt 
whether the speakers believe that the 
course of natural causation runs as 
smoothly in the human body as else- 
where. To know the anatomy of the 
human body with even an approxi- 
mation to thoroughness is the work 
of a life ; but as much as is needed 
foT a &ound comprehension of elemen- 
tary p\iya\o\o^ca\. \:r>a.>iJa& tcay be 
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the elements of physiology is not 
only easy of acquirement, but it may 
be made a real and practical acquain- 
tance with the facts, as far as it goes. 
The subject of study is always at 
hand in oneself. The principal con- 
stituents of the skeleton and the 
changes of form of contracting mus- 
cles may be felt through one's own 
skin. The beating of one's heart and 
its connection with the pulse may be 
noted ; the influence of the valves of 
one's own veins may be shown ; the 
movements of respiration may be ob- 
served ; while the wonderful pheno- 
mena of sensation afford an endless 
field for curious and interesting self- 
study. The prick of a needle will 
yield, in a drop of one's own blood, 
material for microscopic observation 
of phenomena which lie at the foun- 
dation of all biological conceptions ; 
and a cold, with its concomitant 
coughing and sneezing, may prove 
the sweet uses of adversity by helping 
one to a clear conception of what is 
meant by ** reflex action." All such 
teaching that is given must be as 
thorou^ as possible. ' 

**It is, I hope," continued Pro- 
fessor Huxley, "unnecessary for me 
to give a formal contradiction to the 
silly fiction which is assiduously cir- 
culated by fanatics who not only 
ought to know, but do know, that 
their assertions are untrue, that I 
have advocated the introduction of 
that experimental discipline which is 
absolutely indispensable to the pro- 
fessed physiologist into elementary 
teaching. But while I should object 
to any experimentation which can 
justly be called painful for the pur- 
pose of elementary instruction, and 
while, as a member of a late Royal 
Commission, I gladly did my best to 
prevent the infliction of needless pain 
for any purpose, I think it is my 
duty to take this opportunity of ex- 
pressing my regret at a condition of 
the law which permits a boy to troll 
fbr pike, or set lines with live frog 
bait for idle amusement, and, at 



the same time, lays the teacher of 
that boy open to the penalty of fine 
and imprisonment if he uses the same 
animal for the purpose of exhibiting 
one of the most beautiful and instruc- 
tive of physiological spectacles — the 
circulation in the web of the foot. 
No one could undertake to affirm that 
a frog is not inconvenienced by being 
wrapped up in a wet rag, and having 
his toes tied out ; and it cannot be 
denied that inconvenience is a sort 
of pain. But you must not inflict 
the least pain on a vertebrated animal 
for scientific purposes (though you 
may do a good deal in that way for 
gain or for sport) without due licenfe 
of the Secretary of State for the 
Home Department, granted under the 
authority of the Vivisection Act." 

Nursing for Artisans and Cot- 
tagers. — ^A paper was read before 
the Domestic Economy Congresp, 
by Mrs. "W. E. Gladstone, on nurs- 
ing for artisans and cottagers. The 
paper referred to the great ignorance 
that prevailed on all the require- 
ments of nursing, and drew two 
graphic pictures of cottage life — one 
in which ** poor little Polly " has to 
stop at home to nurse, and knows 
nothing about it, and the other in 
which "little Jenny, no older than 
Polly, " stops at home to nurse, having 
learnt that the four good things first 
of all to be secured in a sick room are 
fresh air, cleanliness, quiet, and com- 
fort. Many little but important details 
were entered into to show how "little 
Jenny " can practise presence of mind 
and gain that confidence which in 
itself soothes and comforts the patient 
Useful rules were laid down as to 
management under the following 
heads : — Fresh air and ventilation, 
light, the bed, cleanliness, cookery, 
quiet and watchfulness, sleep, state of 
skin and circulation. A child might 
be so taught to nurse as to give her a 
really hign and useful aim. She might 
learn thoughtful, cleaxvl^^^^s^si.^^sR:^- 
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Nursing in Oonneotion with 
Education. — Miss Helen Taylor gave 
an address before the Domestic Eco- 
nomy Congress on "Nursing in con- 
nection with Education. " She urged 
that, as women were physically and 
morally fitted for nursing, it was on 
them, or at least some of them, that 
nursing should devolve. Married 
women shpuld see to the education of 
their children. Unmarried women 
should be ready for help to others. 
Every woman should be a nurse, and 
every nurse should be trained. Girls 
should learn domestic management 
as a business, the same as boys learnt 
what was necessaiy for obtaining a 
livelihood. There existed in tnis 
country large endowments which had 
been distributed among the rich and 
among boys. Where money had been 
left for boys and girls, it had been 
used for boys only ; and when left for 
tfie rich and poor, it had somehow 
found its way to the pockets of the 
rich. She asked them why they 
should not claim some of this money, 
to be used for the secondary and do- 
mestic training of gii'ls throughout 
the country. She would urge, as of 
the • first importance — firstly, that 
efforts be made either to obtain sub- 
scriptions or secure something from 
the various educational endowments, 
to be devoted to scholarships in do- 
mestic training, cooking, and nursing 
for girls who had passed the highest 
standards in our elementary schools ; 
and, secondly, that technical schools 
for domestic training be established 
as the foundation of secondary educa- 
tion for girls. If ladies determined 
to have the endowments, they would 
get them. 

Washing from Head to Foot. — 

Mr. Edwin Chadwick, C.B., read a 

paper before the Domestic Economy 

Conffress, on " Head to Foot 

Washing." He said the effect of 

cleanliness was not sufficiently recog- 

nised. He found evidences of its 

effects in varioua ways. Dealing with 

tJie animal creation, he said the pig 



that was washed would put on one- 
fifth more flesh with the same amount 
of food than the pig that was un- 
washed. The same effect was observ- 
able in other animals. They had seen 
the horse washed from head to foot to 
give it additional force. The same 
argument applied to the human crea- 
ture. He knew the case of an army 
hemmed in by the enemy and put 
upon half rations. They were regu- 
larly washed, and it was found after a 
time that the men who washed were 
equal in force to those who were un- 
washed and put upon full rations. 
Head to foot washmg was not only 
important in the matter of economy 
in food, but also for the prevention of 
contagious disease. Nurses who at- 
tended scarlatina cases and other cases 
of contagious disease had found out 
that, by washing twice a day, and 
sometimes by changing their clothes, 
they might withstand the duigers 
resulting from the practice, anddoc- 
tors who were similarly engaged had 
come to the same conclusion. As a 
defence against an outbreak of 
epidemic disease he would have the 
whole population tubbed. He men- 
tioned that in a prison containing 
1,200 persons washmg was enforced, 
and instead of using seventy or eighty 
gallons of water for each bath, and 
causing a large expenditure of time, 
a very simple method was devised for 
giving the j)risoners a thorough cood 
oath. Each man was placed in a 
recess, with a spray of tepid water 
overhead, which completely cleansed 
him. Schools at wnich unwashed 
children attended were centres of 
children's epidemics. They were well 
aware of that in Holland, for if it was 
discovered at any school there that a 
child had not been ** tubbed," it was 
taken aside, properly washed, and the 
mother was admonished that she must 
not send her child again to school in 
that condition. There was an enor- 
mous sanitary improvement in conse- 
(\\ience of that rule being enforced. 
\ Tliexe \i3A \ie«ii ^ Tsi-axkea reduction 
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in epidemic diseases, and he main- 
tained that, in this country, a 
cleanliness league was quite as im- 
portant to the population as a temper- 
ance league, because filth, intemper- 
ance, idleness, and vice went always 
t(>gether. 

The Art of Preparing Food.— 
Miss Guthrie Wright, hon. sec. of the 
Edinburgh School of Cookery, read a 
paper before the Domestic Economy 
Congress, on "The Art of Preparing 
Food — ^its place in general education. 
She made a point of urging that if it 
is the duty of man, usually the bread 
winner, to devote time and energy to 
the learning of his trade or profession, 
surely it is equally the duty of women, 
the bread dispensers, to bestow time 
and energy in learning their part of 
the natural division of labour. In 
arrangements for teaching, a tho- 
rongluy qualified teacher should be 
engaged to give a regular course of 
lessons or lectures on me preparation 
of food with practical demonstrations. 
These lessons should include, not only 
the actual preparation of certain 
dishes, but instruction in the nrin- 
cn>les of cookery, the proper methods 
01 cleaning cooking utenms, the uses, 
qualities, combinations, and seasons 
of the various kinds of food. The 
di8hes,'withdia^msandexperiments, 
should practically be tests and illus- 
trations of the principlesof physiology, 
natural history, and elementary che- 
miBtrv. The pupils should be required 
to take notes and to undergo examina- 
tion in this as in other studies. The 
lessons might be given either in the 
Mtehen, with the ordinary range, or 



in the class-room with a temporary 
gas-stove introduced for the purpose. 
The latter plan has been successfully 
adopted in three large schools in 
Edinburgh. 

In the discussion which followed. 
Miss Helen Taylor said that men 
wanted too much pleasure in their 
feeding, and that simple, plain cook- 
ing, with meals ready at the moment 
fixed, was all they ought to expect, 
and perhaps all that was good for 
them. Men who dined at clubs ex- 
pected too much at home, and it was 
no doubt good for their health that 
they often refused to eat so much at 
home as they did at their clubs. 

On this, one of the "lords of 
creation " wrote to a contemporary on 
the subject of "Man's Wrongs and 
Woman's Rights " : — " * Men, ' says 
Miss Taylor, *who dine at clubs 
expect too much at home, and it 
is no doubt good for their health 
that they often refuse to eat so much 
at home as they do at their clubs. * 
Men, according to our experience, 
dine at their clubs because tney can 
get good plain food j^operly cooked, 
and very cheaply. The notion that 
when a man dines at his club he has 
fish, soup, and four or five other 
courses, while the children and wife 
are living at home on hashed mutton, 
is absurd, as Miss Helen Taylor would 
know if she were a man. The favourite 
dishes at clubs are the plain ones, and 
a man dines at his club because he 
can get a slice from a leg of mutton, 
or a sirloin of beef, decently cooked, 
and not, as he gets it at home — 
spoiled." 



112 



THE YEAR-BOOK OF FACTS. 



XIV.— OUR FOOD SUPPLIES. 



Maize as an Article of Food. — 
At a meeting of the Paris Academy 
of Medicine, held in November, 1876, 
M. Fea, of Padua, enlarged on the 
merits of maize or Indian com as an 
a -tide of food. He gave comparative 
tables to show that maize is superior 
to all other cereals in fatly matters, 
and that it may be considered as a 
perfect food. He also replied to ob- 
jections that have been made to maize, 
accusing it of giving rise to certain 
diseases, notably peSagra ; and de- 
monstrated that the penicillum glau- 
cum, which is supposed to originate 
this disease, never attacks maize 
unless it is damaged. 

The Oomposition of Ewes' Milk. 
— At a meeting of the North British 
Branch of the Kiarmaceutical Society 
of Great Britain, held at Edinburgh 
in January, 1877, an interesting paper 
was read by Dr. Stevenson Macadam 
on " The Composition of Ewes' Milk. " 
Having obsei-ved the extreme richness 
of ewes' milk as compared with cows' 
milk, and even goats' milk, Dr. 
Macadam arranged a series of trials 
as to the composition of ewes' milk 
yielded by animals fed solely on good 
natural pasture, and^on the same 
animals after being fed on extra diet, 
including linseed cake, cotton cake, 
and oats. Taking the total per- 
centage of solids by weight in the 
milk, the average results were as 
follows : — Town dairy cows' milk, 
12 "27 ; country dairy cows' milk, 
12-77 ; goats' milk, 13-43 ; ewes' 
milk on natural pasture, 18-76 ; and 
ewes' milk on natural pasture, with 
addition of feeding stuffs, 20-11 ; 
while, taking the fat in the solids, 
tAe town dairy cows* milk gave 2-58 ; 
tAe country dairy cows* milk, 2*88 ; 
Soata' milk, 4 '31 ; ewes' milk on 



natural pasture, 6*77 ; and ewes' milk 
with extra feeding 8 '27. The superior 
richness of ewes* milk under any 
circxmistances of feeding over cows' or 
goats* milk was thus satisfactorily 
proved. 

Horseflesh for Food. —The curious 
toleration of the French for horseflesh 
as an article of food would probably 
disappear before a large importation 
of American beef. Meantmie the 
fifty-eiffht horse butchers in Paris 
have distributed to the population 
of that cily 9,271 horses, asses, and 
mules during the year 1876, against 
6,865 of these animals slaughtered in 
1875. At a meeting held on the 9th 
of January, 1877, a society, formed 
for the promotion of the use of 
horseflesh for food, awarded a silver 
medal to the owner of the first estab- 
lishment opened for the sale of that 
meat at Ljons, and a gold medal to 
the propnetor of nine horse-meat 
shops in Paris. A sum of 1 , 1 00 francs 
was also pJaced at the disposal of the 
society by its founder, to be applied 
to the encouragement of any butcher 
who shall first introduce horse-meat 
to the notice of the public of London. 
He will certainly require aU the 
encouragement possible from without, 
for he will probably receive no other. 
— Pall Mall Gazette. 

Edible Dogs.— A dainty dish for 
epicures was chronicled during 1877, 
by the Live Stock Journal, which 
states that the Paris Jardin d'Accli- 
matation has received two edible dogs 
from China — tiny fat animals, re- 
sembling pugs about the head. They 
are usually eaten when two months 
old, after being fed exclusively on 
rice and milk, and are roasted and 
served xtp in aUcea with soy. 

Title Pxe««c^Q^ioTL ^i l&j^dX. \x^ 
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Boraoio Add. — Professor Schiff, of 
Florence, states that he has had the 
opportunity to examine and taste 
nnmerous samples of meat, prepared 
in many different ways that had been 
preserved, according to Herzen's 
method, for months at the summer 
temperature of Florence, and that he 
found them without a trace of putre- 
faction, or any indications of change 
under the microscope. Remnants of 
a large quantity of meat, packed 
without special care in tin cans, that 
had been carried on two tropical 
voyages, proved palatable after a year, 
and two of his friends subsisted upon 
meat put up in this way for a month. 
A solution of crude boracic acid in 
water, to which borax has been added 
to render it more soluble, is em- 
ployed in the process. The effect of 
the solution is also heightened by the 
addition of salt and saltpetre, which 
tends to preserve the original fresh 
appearance of the meat. 

The Sophistication of Wines. — 
A great deal of useful information is 
afforded by a pamphlet of Dr. Armand 
Gantier's, just published and entitled 
"La Sophistication des Vins." The 
* writer points out that the two prin- 
cipal methods of adulteration are by 
colouring and watering. In fact, the 
former is rendered necessary by the 
latter. The red wines of France, for 
instance, are coloured solely with a 
view to disguise the quantities of 
water with which they are mixed. 
Formerly, it is said, these nefarious 
practices were confined to a few 
traders of the lowest class, but during 
the last fifteen years they seem to 
have become the rule, the most emi- 
nent merchants and the proprietors 
of famous vineyards themselves not 
being exempt, at least from the charge 
of connivance. There are even regu- 
lar shops where drugs for colouring 
wine, with printed instructions as to 
their use, are sold in broad daylight. 
The various methods of ascertaining 
adulteration which are given in Dr. 
Gantier's little book are of course the 



property of the author ; but one 
general rule which he lays down 
should be borne in mind by all who 
take an interest in the wine they 
drink. If your wine is watered, be 
sure it is also artificially coloured, and 
vice versa. It is needless to say it is 
much easier to discover colouring 
matter than the mere addition of 
water, which is indeed of itself ex- 
tremely difficult to detect. The mis- 
chief done by the mere addition of 
water to wine is, Dr. Gautier thinks, 
considerable, for it thereby loses much 
both of its nutritive and tonic pro- 
perties. Water is good, and wine is 
good ; but the offspring of their alli- 
ance is not equally commendable. 

Milk Taverns. — The original idea 
of a ** victualler " is more intelligibly 
realised in the case of a purveyor who 
sells a nutritive beverage than one 
who supplies what is, speaking gene- 
rally, rather stimulating than nutri- 
tious. Milk is, in a special sense, 
sustaining. Why not, then, provide 
• * milk-taverns " in the public streets ? 
We venture to predict for enterprising 
tradesmen who wiU open these estab- 
lishments on a liberal scale, in good 
situations, success of a very nigh 
order. To make the experiment a 
fair one, the house should oe as hand- 
some, well-appointed, and commodious 
as a gin-palace, and the position 
chosen as prominent as can be selected. 
We should like to see the movement 
inaugurated as a pure trade, selling 
milk only, with the usual accompani- 
ment of bread and cheese, or butter, 
and biscuits, as in ordinary tavern?, 
and the description "mUk-tavem" 
ought to be adopted to distinguish 
the establishment from a cafe, or tea- 
shop. — T?ie Lancet. 

How to Test Milk. — A simple 
form of lactoscope (for testing the 
quality of milk) has been invented 
by Dr. Hensner, of Barmen. It 
consists of two glass discs (about the 
size of a watch-glass^, fi.xe.d -^^csaKks^ 
to each. otYiet oti ^i.TtveNii^O^'iax^^^i^vi^ 
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ward towards the extremities. Thus 
two compartments are formed ; the 
one is for the milk to be examined, 
the other for the normal standard 
milk (which, to avoid decomposition 
of natural cow's milk, is produced 
artificially of the exact transparency 
and colour). The disc, which is 
behind, in observation, is covered 
with a net-work of thick and fine 
black lines, burnt in. A perforated 
caoutchouc ring surrounds tne instru- 
ment. The two milks are compared 
in the two divisions, and if the lines 
appear, through the milk under test, 
darker and more distinct than through 
the normal milk, there has probably 
been addition of water or removal of 
cream ; — the amount of the falsifica- 
tion may then be ascertained by 
chemical analysis. 

To Fruit Preservers. — Prof. 
Vogel proposes to destroy or remove 
the extra acidity of fruit by means of 
liquor ammonise — a method which he 
declares is as useful for preserves in- 
teaded to be kept, as for compdtes 
for immediate use. The process is 
stated to "much improve " the taste 
of conserves, and to permit of a 
considerable saving in sugar. 

A Test for Coloured Wines. — 
(Enokrine is the name of a test-paper 
sold in Paris, for the puiyose of de- 
tecting the fraudulent colouration of 
wines. With a genuine red wine the 
colour produced is a greyish blue, 
which becomes lead-coloured on dry- 
ing. With magenta and other aniline 
colours, it turns a carmine red ; with 
ammoniacal cochineal, a pale violet ; 
with elder benies, the petals of roses, 
&c., a green ; with logwood and 
Brazil wood, the colour of dregs of 
wine ; with Pernambuco wood and 
Phytolacca, a dirty yellow ; with ex- 
tract of indigo, a deep blue. The 
manipulation required is ver}" simple. 
A slip of the paper is steeped in pure 
wiDB for about five seconds, briskly 
shaken in order to remove the excess 
of liquid, and then placed on a sheet 
of white paper to serve as a standard. 



A second slip <^ test-paper is . then 
steeped in the suspected wine in the 
same manner and laid beside the for*- 
mer. It is asserted that 1-000, 000th 
of magenta is suficient to give the 
paper a violet shade, whilst a laiser 
quantity produces a carmine red. Sie 
inventors of the test-paper, MM. 
Lainville and Roy, are also said to 
have discovered a method of removii^ 
magenta from wines without injuring 
their quality. 

Vegetarianism and the Gtout. — 
Speaking at a vegetable '* banquet" 
at Leeds in the early part of 1877, 
the Rev. C. H. Collyns, of Wirks- 
worth, Derbyshire, said he was de* 
scended from a long line of gouty 
ancestors. He had been a sufferer 
from gout, but, having more than ten 
years ago become a total abstainer, 
and having not long afterwards be- 
come a vegetarian, he had gradually 
driven the gout out, and could give 
no other reason for it except pure and 
wholesome living — total abstinence 
from alcoholic liquors and from flesh 
meat. The teeth of man showed that 
he was not a carnivorous, but a frugi- 
verous animal, and the stomach, he 
contended, also showed that it was 
intended not to receive flesh, but the 
fruits of the earth. He would not go 
back to his former mode of life for 
anything that could be given to him. 
Vegetarian diet agreed with the de- 
licate as well as the robust. It was 
wholesome and enjoyable, and to it 
he owed a new lease of life. — Sheffield 
Telegraph, 

Cooking for Armies on the 
March. — A new cooking apparatus 
has been invented for the Russian 
troops. It is fitted on a two-wheeled 
cart, and consists of a cylindrical pot 
with furnace and chimney, so ar- 
ranged as to be always upright in 
spite of the severest joltings. The 
food is cooked by steam, and a single 
apparatus, in three hours, will supply 
a company of 260 men with ample 
stchi and oatmeal soup. As the kit- 
I chen onlL^ ow\v\i\^^Vi!^Qi\j£i<iQait» un- 
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cooked food, plates, cups, &c., can be 
earned at the other end. 

In French Barnyards. — ^Accord- 
ing to Acclimatation, France feeds 
about 40 million hens, which, at an 
average price of 2fr. 60c., ^ve 100 
million francs. These 40 nuUion hens 
are annually renewed by a fifth — de- 
livered for consumption — whence 
there is a first product of 20 millions 
in meat. Five millions of cocks are 
renewed every year, under similar 
conditions to the females ; this fur- 
nishes a second product of meat of 5 
millions. From the 40 millions of 
hens are hatched annually 100 mil- 
lion chickens ; from which should he 
taken 10 millions of producers des- 
tined to replace the adults that have 
been sacriliced. The quantity must 
also be further reduced by 10 millions, 
on account of accidents and disease. 
"We have, then, the number of 80 
millions of chickens, which, sold at 
Ifr. 50c. apiece, give a third profit of 
120 millions of francs. To the figures 
which have been given it is desirable, 
in order to give a faithful view of the 
present situation, to add, as result of 
the plus value of capons and pullets, a 
sum of 6 millions. Total, 15 millions. 
The 40 million hens lay each 100 eggs 
in the year, which gives a total of 4 
milliards of eggs, worth 6 centimes, 
or 240 millions. Thus, a commercial 
movement of nearly 400 millions a 
year is generated in French farm- 
yards. 

A Curious Pish Dinner was given 
at Philadelphia in the close of 1876 by 
the American Fish Culturists' Asso- 
ciation, when the bill of fare con- 
tained fifty-eight "difierent dishes of 
the finny tribe. Among the greatest 
rarities were dried octopus eggs from 
China, dried fish maws — another Ce- 
lestial dish, sword fish from Portu- 
gal, oolachaus from Alaska, kau-ten 
pudding, a preparation of Japanese 
seaweed, and a British sole and tur- 
bot specially brought over from Eng- 
land. 
Jdeat from the Desert. — The 



Foreign Office has lately brought to- 
gether a most valuable series of statis- 
tics and reports on the cattle -produ- 
cing resources of each of the great 
countries where our chief Consuls are, 
who have, as a rule, pointed out most 
ably what could be the centres of our 
food supplies in future. As a matter 
of course, in carrying out such a duty, 
some mistakes were inevitable, and 
such a one, we think, was committed 
when Consul Perceval was called to 
report on the cattle that could be 
supplied to England from the desert. 
His reply was of necessity very brief. 
It was as follows : — ** Consul Perceval 
to the Earl of Derby. Port Said, May 
20, 1877. My Lord,— With reference 
to the Foreign Office circular of the 
19th ult., I have the honour to in- 
form your lordship that, the whole of 
my district being desert, there are no 
oxen, cattle, or sheep thereon. — I 
have, &c., Charles C. G. Perceval." 
— Meat and Provision Trades^ Review. 

A New Method of Testing Milk. 
— The Country Gentleman advises its 
readers to test their milk by pouring 
a given quantity into a small cup, 
arranged to be heated in a water bath. 
When the temperature of 90° is 
reached, the smell of garlic, putridity, 
fever, or udder-disease will unmistak- 
ably manifest itself. If the milk is 
suspected of being diluted or skimmed, 
the same in the cup is coagulated by 
rennet, the curd is compressed to ex- 
pel the whey, and the curd is then 
weighed. By knowing the standard 
weight of the curd of a given quantity 
of milk and comparing it with the 
sample tested, the variation shows 
the amount of water that has been 
added, or to what extent it has been 
skimmed. 

Pseudo-Butter. — The Bureau of 
Statistics at Washington has pub- 
lished a statement showing that the 
exports of " oleomargarine," or ** but- 
terine," from New York during the. 
seven moT!Lt\:ia e^A'i^ ^«x^ 'SV^ 
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were shipped to France, and 991,3291b. 
to Great Britain. 

Adding Insult to Injury. — At a 
meeting, in the early part of 1877, of 
the Scottish Society of Arts, Dr. 
Stevenson Macadam read a paper on 
butterine, and showed samples of the 
substance, both pure and mixed with 
butter. The high and increasing 
price of butter, ne remarked, had 
lately stimulated manufacturers in 
this and other countries to make a 
wholesome article which should be 
suitable in taste and nutritious 
qualities as a substitute for butter. 
The original or raw material now 
used was the best ox suet, which was 
taken in a thoroughly fresh state, and 
the membraneous parts being cut 
away, was gently heated in a steam 
pan until the finer and purer part of 
the fat was liquefied. This was then 
run off and, while still warm, was 
skimmed repeatedly, and thereafter 
allowed to cool. The semi-solid fat 
thus obtained was pressed through 
bags for further purification, after 
which it was churned with some milk, 
and kneaded and salted in the usual 
way. In chemical properties the 
butterine which was thus obtained 
was almost identical with ordinary 
butter, the only difference being a few 
per cent, of volatile fatty acids form- 
ing butterine in the true butter. 
Fully 90 per cent, of both butter and 
butterine consisted of the more liquid 
fats which were common to both ; in 
fact, the butter was practically the 
animal fat which the cow had passed 
through the udder in the milk from 
which it was manufactured, and the 
butterine was the finer part of the ani- 
mal fat which the ox nad stored up 
in the suet from which it was manu- 
factured. The two fats were equally 
cleanly and wholesome, and when put 
on its proper footing as a substitute 
for butter, the butterine was a legiti- 
jHate article of trade, and would prove 
a ^eat boon to consumers who did 
not care to pay famine prices, and 
who could be supplied with a sub- 



stance almost identical with butter in 
chemical nature, and combined with 
wholesome and nutritious properties. 
— British Medical Jourrval. 

An Important Milk Disoovery. 
— Professor Boedeker, with a view to 
arrive at certain results, has analysed 
the milk of a healthy cow at different 
periods of the day. The Professor 
found that the solids of the evening's 
milk (13 per cent.) exceeded those of 
the morning's milk (10 per cent.) ; 
whUe the water contained in the fluid 
was diminished from 89 per cent, to 
86 per cent. The fatty matter gra- 
dually increases as the day progresses. 
In the morning it amoimts to 2J per 
cent., at noon to SJ per cent., and in 
the evening to 5| per cent. The 
practical importance of this discovery 
IS at once apparent ; it develops the 
fact that, wmle 16 oimces of morn- 
ing's milk will jrield but half an ounce 
of butter, about double the quantity 
can be obtained from the evening's 
milk. The casein is also increased in 
the evening's milk from 2^ to 2 J per 
cent., but the albumen is diminished 
from '44 per cent, to '31 per cent. 
Sugar is least abundant at midnight 
(4^ per cent.) and most plenty at noon 
(4f per cent.). The percentage of the 
salt undergoes scarcely any change at 
any time of the day. 

Salmon at Bishops' Tables. — 
Mr. F. Buckland, in his annual report 
on salmon fisheries, calls attention to 
the interesting fact that 19 out of 29 
episcopal sees are situated on salmon 
rivers. This, he says, is accounted 
for by the fact that in olden times the 
monastic institutions were placed by 
their founders on the banks of the 
rivers — first, for the convenience of 
traffic, and, secondly, for the facUity 
of obtaining fish for the fast days in 
the Roman Catholic times of En^and. 
To demonstrate the fact that bishop- 
rics are connected with salmon rivers 
he gives the follo>\'ing catalogue : — 
Canterbury is situated on the Stour ; 
Yotk on the Ouse ; London on the 
\ TViaiues •, "DuiVvswai oii>i)tvft''^'^%.t ; Win- 
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Chester on the Itchen ; Bangor near 
the Ogwen, Menai Straits ; Carlisle on 
the Eden ; Chester on the Dee ; Exeter 
on the Exe ; Gloucester on the Severn ; 
Hereford on the Wye ; Llandaflf on 
the Taff, Glamor^nshire ; Oxford on 
the Thames ; Ripon on the Ure ; 
Rochester on the Medway ; St. Asaph 
on the Elwy, county Flint ; Salisbury 
on the Avon ; Worcester on the 
Severn ; Peterborough on the Nene. 
Out of the above-mentioned rivers the 
following still remain productive of 
salmon : — The Severn, Eden, Dee, 
Wye, Exe, Ure, Avon, Ouse, Itchen, 
and Elwy. In former times the 
Dean of Westminster had tithes of 
salmon ca^Ught near Westminster 
Bridge, at or near the place where the 
House of Commons now stands. Mr. 
Buckland is careful to avoid any 
reference to the relation sometimes 
supposed to subsist between digni- 
taries of the Church and ** loaves and 
fishes.'' — Pall Mall Gazette. 

Dairy Sohools. — Bavaria, Swit- 
zerland, Denmark, and other parts of 
Europe have dairy-schools in which 
practical instruction is given in aU 
that contributes to the manufacture of 
good cheese and butter, such as the 
proper treatment of the cows, milk- 
ing, the discrimination between good 
and worthless kinds of milk, the 
processes which it should undergo,^ 
&c. The theoretical part of all this' 
is also taught, as well as simple book- 
keeping, different rates of exchange, 
and^details of the cheese trade, with 
enough geography to make them in- 
telligible. Some of these schools are as- 
flirted by Government grants. The crea- 
tion of similar schools in England, it is 
thought, would, under the supervision 
of the leading agricultural societies, 
work a radical improvement in the 
knowledge usually possessed by dairy- 
farmers as to the causes of their 
failures. The trade would become 
less disappointing, and therefore more 
paying ; and America, where dairy 



no longer be able to supply us with 
cheaper cheese than that which is 
made in this country. 

Danger in Enamelled Cooking- 
vessels. — The attention of public 
analysts has been called by Mr. R. 
Tatlock to the dangers attendant on 
the use of enamelled cooking-vessels. 
He has, it seems, made experiments 
on the enamels as found in commerce, 
with the result of obtaining a ** fatal 
dose" of arsenic from one ounce of 
the enamel of a cooking utensil. 

The Oldest Wine in the World. 
— In visiting lately the remarkable 
collection of antique objects in the 
Borely Museum of Marseilles M. 
Berthelot observed a glass vessel 
sealed by fusion and containing a 
coloured liquid. Thinking an ex- 
amination of this liquid, wmch prob- 
ably dated from the earlier time of 
the Roman occupation (the vessel was 
found in an old Roman cemetery near 
Aries), would be interesting, he got 

?ennission to extract it for analysis, 
t was found to be wine, containing, 
per litre, 45 cubic centimetres of al- 
cohol, 3 '6 gr. of free tartaric acid, 
1*2 gr. of acetic acid, 0*6 gr. of 
cream of tartar, and traces of lime 
and aromatic matters. M. Berthelot 
supposes the wine to have been de- 
posited as an offering to the manes of 
a dead person. 

Rabbits in Italy. — Mr. Colnaghi, 
the British Consul at Florence, in his 
report on the industries of Turin, 
states that the breeding of rabbits 
was entirely neglected in Italy until 
1873, when it was taken up by 
Messrs. Costamagna, furriers of that 
city. Thinking that a supply of 
these animals would not only be use- 
ful to. their trade, but that rabbits 
would form an important article of 
food for the poorer classes of the 
population, a breeding establishment 
was erected in a few months with. 
600 ca;gfea ^ot >i)aa.\. xwss^'st «2»\ ^'QW6.^ 



hrming is now conducted with great I lot t\ife ^oxxiitt. '^^'^^ ^-^^sJ^-^^^a^ ^'^ "^^ 
saccess on sdenti&c principles, would \ pu\>\ic \iavfe Xieca. e.Q«jQ«i^ 
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cations and by facts. A shop for the 
sale of rabbits was opened, and in 
four months 12,000 head were killed 
and sold. Messrs. Costamagna not 
only taught how the rabbits were to 
be cooked, but added example to pre- 
cept. They distributed in vanojxs 
pails of Italy upwards of 1,000 ani- 
mals of the b€»t breeds, and have 
also placed at the disposal of persons 
of small means 1,500 rabbit families 
— ^in all, 9,000 animals — with their 
cages, &c. The debt thus incurred 
by the receivers is redeemable by a 
small annual quota of the products. 
Messrs. Costamagna are pledged to 
buy from these people, at a fixed 
price, any number of rabbits they 
may breed. This enterprising firm 
have published a treatise on rabbit 
breeding, written by the manager of 
their establishment, and have mtro- 
duced articles of furriery made with 
the skins. They have also introduced 
into the countiy the art of tanning 
and dyeing the skins, as well as the 
process for converting the hair into 
felt. 

Tinned Meats. — The Celestial Em- 
pire seems to have a most peculiar 
taste, if we are to believe the state- 
ments of American papers. A factory 
is established in Kansas City for the 
exportation of preserved rats' meat to 
China. This new food will be tinned 
in the usual manner and sent to its 
destination. — TVhitehall Review. 

Artificial Fish Culture. —Within 
the last nine or ten years strenuous 
efforts have been made by some of 
our leading pisiculturists to improve 
declining or nearly ruined fisheries 
by the mtroduction of fish "artifi- 
cially hatched. " The results of these 
experiments have been such as to en- 
courage the hope that the persistent 
stocking of these almost barren rivers 
with fish obtained from other waters 
must eventually lead to the great im- 
provement, or, it may be, the actual 
creation of Hsberies which hitherto 

^re been worthless as food producers. 

fVJtli a view of accomplishing this 



desirable end, a large number of ^gss 
of various sahnonidse have within the 
last few years been obtained from 
abroad and deposited in various waters 
throughout the country. Under the 
superintendence of Mr. Frank Buck- 
land a large and very healthy con- 
signment of sahnon and trout eggs 
from the Rhine, Lucerne, and Geneva 
was received in Ijondon during 1.877. 
The salmon eggs were all gathered 
from Rhine fish, collected and packed 
under the advice of Herr Haack, of 
the famous fish culture establishment 
at Huningue. The process of packing 
is described as very simple. The eggs 
are counted out into thousands ^m 
extra hundred being given in for 
losses). They are then carefully en- 
closed in gauze, and lightly packed in 
some well-cleaned soft moss. The 
boxes are tied up altogether in handy 
parcels and sent off* to their destina- 
tion, great care being taken in transit 
to prevent the eggs from being shaken. 
In the present instance the ova re- 
ceived by Mr. Buckland arrived in 
fine condition. The eggs of the young 
embryos were just visible like little 
black specks, and not too much 
hatched out, a condition wliich is 
certain to result in great loss. A 
large number of Great Lake trout 
eggs were sent to the Marquis of 
Exeter for his ponds at Stamford ; a 
tiumber of salmon eggs to the Duke 
of Sutherland for his Sutherlandshire 
rivers ; and to Mr. Forbes, of Chert- 
sey, for the Thames. This latter 
gentleman, who carries on fish hatch- 
ing on a large scale, believes, with 
Mr. Buckland, that the Thames can 
once more be made a salmon river. 
Of other fish eggs imported this year, 
we may mention that the proprietor 
of the Footscray Fishery has received 
a large number of salmo fontanalis, 
or American brook trout, a hardy 
sporting fish, which has already been 
successfully introduced into some of 
oni ¥.iig\iah. waters, and which seems 
peculiatV^ a,^a^\fci W tkvswk^ ot our 
smaUex atteaias. 
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• Slaughtering Cattle by a Pala- 
less Process. — ^An interesting expe- 
riment was made in July, 1877, at a 
horse-slaughtering establishment at 
Dudley, with the view of testing a 
new system of slaughtering cattle by 
means of dynamite, and thus putting 
them out of existence more speedily 
and with less suffering than by the 
ordinary pole-axe. Two large power- 
ful horses and a donkey (all disabled 
for work) were ranged in a line about 
half a yard apart under a shed, the 
donkey being placed in the centre. A 
small primer of dynamite, with an 
electric fuse attached, was then placed 
on each of their foreheads and fastened 
in position by a piece of string under 
the jaw. The wires were then coupled 
up in circuit, and attached to the 
electric machine, which stood about 
five yards in front. The handle of 
the machine being then turned, an 
electric current was discharged, which 
exploded the three charges simulta- 
neously, and the animus instantly 
fell dead without a struggle. The 
whole affair was over in two minutes, 
and the experiment appears to have 
been a perfect success. By this 
means, it is stated, any number, even 
a hundred or more, of cattle may be in- 
stantly killed by the same current of 
electricity. There cannot 4)e a doubt 
that the present system of slaughter- 
ing cattle is open to the charge of 
being cruel and barbarous, ana the 
slightest want of skill, on the part of 
the slaughterer, often subjects the un- 
happy beasts to horrible torture. Any 
attempt to extinguish life painlessly, 
is a step in the right direction. 

Condensed Forage. — TheEussian 
Government has recently caused a 
series of experiments to be carried on 
in order to determine the value and 
utility of certain condensed prepara- 
tions of forage. During the trials, 
four kinds of preserved food were 
tested by the cavalry of the Guard 
and of the corps stationed in the mili- 
tary districts of Odessa and the Cau- 
castiA The frst preparation consisted 



of oatmeal, peas, lye, and linseed, 
compressed into cakes, weighing each 
four poimds, and said to contain as 
much nutriment as would be afforded 
by twelve pounds of oats, and this in 
one-fifth of the bulk of the latter. 
The second form of condensed food 
was similar to the first, with the ex- 
ception that the rye was omitted. 
The third also was like the first, but 
wheat was substituted for rye ; and in 
the fourth this latter substance was 
replaced by rye bread. When re- 
quired for use, the cakes had simply 
to be crumbled by hand. The trials 
lasted for thirty days, and the results 
are said to have been exceedingly 
satisfactory. 

Poison in Preserved Peas. — ^The 
subject of the use of salts of copper 
as colouring matter for articles of 
food, came before the French Academy 
at a recent stance. M. Pasteur stated 
that, having bought fourteen cases of 
preserved peas at random from several 
shops in the principal quarters of 
Paris, he found ten of them con- 
tained copper, sometimes as much as 
1-10, 000th of the whole weijght of the 
preserve (liquid excluded). The liquid 
always contains some copper when the 
peas contain it, but in less quantity. 
In the peas the copper is generaUy 
fixed under the exterior cortical enve* 
lope. Preserved peas, it was stated, 
always contain copper when they 
have, even in the least degree, the 

fpeen colour of natural peas. M. 
asteur urged the absolute proscrip- 
tion of such treatment of alimen- 
tary substances. Tolerance of the 
articles in question could only be on 
condition that the vendor shoidd 
label the cases, ** Preserved peas 
coloured green with salts of copper," 
which tolerance would amount to 
absolute prohibition. 

Fresh £ggs. — ^An anonymous but 
apparently intelligent correspondent 
of the £ast London Observer, calls at- 
tention to ttkfc «)ooaffl\s>J^'^ Nxa^<^ ^jsx- 
ried on m \i«A fe^\^. Krwo^cjs^ \^ 
this ^wntet, «SV ^«^ ^^««^^>s^ '^^ 
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merchant go througli a process of 
"candling, — i.e., tney are held be- 
fore the flame of a candle, and those 
with spots are put on one side and 
sold eventually at the rate of from 2s. 
to Ss. per 100. It is said that hun- 
dreds of these " spotted " ^gs can be 
bought in Whitechapel, the greater 
portion of which find their way to the 
cakeman, and are by him converted 
into sponge-cakes, " Leamingtons," 
sweet sandwiches, pound cakes, or, 
if the eggs are very bad, farthing 
sponge-cakes. The Lancet commends 
tnese facts to the attention of sani- 
tary officers in the eastern districts of 
the metropolis. 

Dried Eggs. — A large establish- 
ment has been opened in St. Louis for 
drying eggs. It is in full operation, 
and hun^ds of thousands of dozens 
are going into its insatiable maw. 
The eggs are carefully "candled " by 
hand — ^that is, examined by light to 
ascertain whether good or not — and 
are then thrown into an immense re- 
ceptacle, where they are broken, and 
by a centrifugal operation the white 
and yoke are separated from the shell, 
very much as liquid honey is sepa- 
rated from the comb. The liquid is 
then dried by heat, by a patent pro- 
cess, and the dried article is left, 
resembling sugar : it is then put in 
barrels, and is ready for transportation 
anjrwhere. This dried article has been 
taken twice across • the equator in 
ships, and then made into omelet, 
and compared with omelet made 
from fresh eggs in the same manner, 
the best judges could not detect 
the difference between the two. Is 
this not an age of wonders ? Milk 
made solid, cider made solid, apple- 
butter made into bricks ! "What 
next ? — Philadelphia Trade Journal. 
Honey from the Comb. — In the 
Eifel, which produces a great deal of 
excellent honey, centrifugal force is 
J201V used to separate the lioney from 
tlie wax. This gives a gi*eater yield 
and better quality than the old method 
of pressing, and the wax cells are so 



little deteriorated, that the bees can 
repair them easily ; and, having less 
wax to produce, they give more honey. 
The apparatus used consists of a 
wooden tub mounted on a vertical 
arbor, and rotated by quickly un- 
winding a cord which winds anew as 
the motion continues. This is re- 
peated several times. Before insert- 
ing the honeycomb, which is con- 
tained in shallow troughs, the tops of 
the alveole are opened carefully with 
a knife. The honey flows to the 
bottom of the tub and passes through 
a sieve into stone pots. After each 
operation, the comos are turned and 
placed so that the opening of the 
cells is directed outwards. To clear 
the tub it is placed in the sun in the 
neighbourhood of the hives, and the 
bees collect the honey which remains. 
Honey obtained by this process sells 
65 centimes per kilogramme dearer 
than ordinary noney. 

The Oyster Fisheries of Aus- 
tralia. — One of tiie undeveloped in- 
dustries of Australia is the cultivation 
of the oyster, and this has just been 
made the subject of special investiga- 
tion by a commission appointed for 
the purpose. Oysters are cheap in 
Sydney, the ordinary retail price being 
6d. per dozen. The natural beds were, 
however, being so mercilessly rifled, 
that the Government adopted the plan 
of leasing the bays and estuaries where 
the best natural oyster beds were situ- 
ated. It was hoped that the lessees 
would be stimulated to lay down spat, 
so as to secure a continuous supply 
for succeeding years, and would ^o 
cease to send immature oysters to 
market. It has been found, how- 
ever, on inquiry, that no such good 
results have followed. Some half- 
dozen lessees have got a monopoly of 
the oyster beds of the colony at very 
moderate rentals, and are just clean- 
ing them out, regardless of the future. 
The commissioners recommend the 
cancellation of the leases for non-ful- 
filment oi coiv^\\.\ftTi%, and the estab- 
lislomeiit oi a. fe^^ Brj^X-evsL. 
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The report speaks in the highest 
terms of the suitability of the climate 
of New South Wales for oyster culture, 
as having just that degree of warmth 
which promotes the production of 
spat, and the young oyster crop is 
never killed by severe frosts. In addi- 
tion to the estuaries which at present 
furnish our oysters, says the report, 
there is along the coastline a consider- 
able extent of salt marsh, which, by 
the construction of claires after the 
French fashion, might be turned into 
most productive oyster grounds. This 
is no matter of theory, for the Hon. 
Thomas Holt, a wealthy and enter- 
prising colonist, who happens to own 
a considerable area of salt marshes on 
the shores of Botany Bay, commenced 
an experiment in imitation of what 
he had seen in the Isle of Re. This 
experiment has proved thoroughly 
satisfactory, though experience has 
led to some variations on the French 
practice. The coast marsh land, 
which is still Crown property, the 
commission recommends should be 
let on lease for fifty years, at moder- 
ate rentals, subject to its being 
properly utilised for oyster culture. 
If these recommendations are carried 
out, there is very little likelihood of 
oysters becoming scarce and dear in 
New South Wales. 

Healthy Food for Active Men. — 
Careful experiments made by different 
observers during the last 20 years have 
gradually led to what seems to be now 
really trustworthy knowledge of the 
daily amount of carbon and nitrogen 
which the food of a healthy man 
should contain while he is doing 
muscular work. We do not yet know 
much about what is needed for brain 
work, nor do we yet know much about 
the needed supplies of the other ele- 
ments, besides carbon and nitrogen, 
that are present in the body — nor 
even what difference it makes whether 
they are supplied with regularity or 
not. But as regards carbon and ni- 
trogen, it is known that there should 
be a regular daily supply of about 



300 grains of nitrogen and 4,800 
grains of carbon. Further, it has 
been shown that the amount of car- 
bon needed varies in proportion to 
the amount of muscular work done. 
This knowledge has been obtained by 
weighing the amounts of carbon and 
of nitrogen eaten during specially ar- 
ranged experiments, and ascertaining 
how much has been "used up" in 
rest, in light work, and in severe 
work. The results obtained have 
been practically confirmed by having 
diets, arranged in accordance, tested 
on soldiers and convicts in their 
ordinary work. Among badly fed 
operatives subsistence has been known 
to be maintained on 170 grains of 
nitrogen and 3,600 grains of carbon, 
but that was attended with feeble 
health. The amounts required in 
health may vary according to circum- 
stances, such as temperature, the 
moisture of the air, and the amount 
of work done. The nitrogen required 
may vary from 260 to 360 grains, and 
the carbon from 4,000 to 6,000 grains. 
The average, however, to be main- 
tained, as mentioned above, is — ni- 
trogen, 300 grains ; carbon, 4,800. 
The establishment of this fact has 
been of great practical importance to 
those who have the direction of the 
dietaries for troops, ships, work- 
houses, and prisons.. It has been 
stated by one high authority on 
"food," that some of the outbreaks 
in our convict prisons have been 
purely attributable to a superabund- 
ance of energy, due to the diet being 
above the work set to be done. It is 
worth mentioning, as it has not per- 
haps been noticed by everybody, that 
in the tables of dietaries for convicts, 
printed 20 years ago by order of the 
House of Commons, the quantities 
are given as "bread," "meat," &c. 
In Dr. Edward Smith's tables, printed 
in the 6th and 6th reports (1862 and 
1863), the Medical Officer of R-^-ak^fcv. 
to the Ytvr^ C^Qvxwc^^^^^'Cw^ ^^"^^ ^ 
aTtiaaua em^\cy3^^ vc^ ^x^'««vv\'^^'^^^^ 
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It was claimed at the time that it was 
the first attempt to give on a chemi- 
cal basis any statistics of national diet. 
Since that time all, or nearly all, pub- 
lic dietaries have been framed on this 
form, and frequent testimony has 
been given to the improvement in the 
geneial health of inmates of prisons 
and workhouses in consequence of 
the dietary being so arranged. 

The tables in one of the South Ken- 
sington Handbooks, on * * Food, " by Pro- 
fessor Church, issued during the course 
of 1877, set forth how much carbon, ni- 
trogen, and other elements each kind 
of rood contains. It is no doubt the 
better educated people who have the 
control of public dietaries whom Pro- 
fessor Church has in mind when he 
says that those who have studied the 
tables will "be in a position so to 
adjust the propoi'tion_ of the several 
articles of food to one another as to 
construct useful dietaries in which 
there will be no marked excess of 
carbon over nitrogen, or of nitrogen 
over carbon — that is, no marked ex- 
cess beyond the quantities respectively 
required of such element" But how 
about artisans and the very poor ? 
With rare exceptions, they have not 
the requisite knowledge to turn to 
practical use the data furnished by 
the tables, and they have no educated 
board or committee to direct their 
family dieting. The smaller a man's 
means are, the more does he need the 
benefit of the help that scientific re- 
search 'can give him, to use those means 
to the best advantage. It is only the 
well-to-do who can afford with im- 
punity to neglect such teaching. Peo- 
ple who do not know how for them- 
selves to make use of the tables, want 
the facts put before them in some 
form as Dr. E. Smith gave it in the 
Privy Council reports already men- 
tioned. He divided the needed daily 
amount of carbon and nitrogen into 
three meals, and then gave a series of 
examples for breakfasts, dinners, and 
teas, at different prices. The amounts 
of the food he mentions were ex- 



pressed in pounds and onnces or pints 
of each, and then he gives in grains 
what is the amount of nitrogen and 
carbon in the meal For example 
(table 176), he gives a breakfast, cal- 
culated for a family at l^d a head, 
consisting of skimmed milk, oatmeal, 
water, bread, and fat, which gives to 
each ration, if equally divided, car- 
bon 1,478 grains, nitrogen 80 grains. 
Another breakfast, at the same price 
(table 177), somewhat different, and 
including bacon, gives carbon 1,564,- 
nitrogen 69 ; and another (table 182), 
also at the same price, carbon 1,190, 
nitrogen 56. For dinner at 2(i. a 
head, table 187 gives carbon 1,616, 
nitrogen 71 ; table 190 gives for the 
same price, carbon 1,513, nitrogen 
140 ; table 199, also at the same 
price, carbon 2,144. We quote, also, 
three tables for tea at \d. a head — 
(198), carbon 670, nitrogen 29 ; (201) 
carbon 1,034, nitrogen 61 ; (202) car- 
bon 1,250, nitrogen 43. There are 
also other examples at slightly dif- 
ferent cost. This is, however, suffi- 
cient to show that the cost of a meal 
has no relation to its value as nutri- 
ment. In an article headed ** Do- 
mestic Economy," which appeared in 
the Times in the close of 1876, it 
was mentioned that the girls in our 
Board Schools who are being taught 
cooking, make their own notes of re- 
cipes from what they see their teachers 
do. They are found to be fully capable 
of doing this. It would not be much 
more difficult to add the amount of 
carbon and nitrogen that different 
dishes contain. Ii we cannot expect 
the present grown-up generation to 
adopt this way of considering the 
selection of material for its food, we 
may hope that, in connexion with the 
present rapid progress in teaching 
food-cooking, something useful may 
be taught about the fit selection of 
food. The health of the nation 
generally, the stature and chest girth 
of men for public service, largely de- 
pend on judicious diet. It may be 
mentioned that, during the Franco- 
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German war, the French Groyemment 
appointed Dr. S^e to lecture at the 
School of Medicine on the subject in 
relation to food supply, and it is well 
known that the efficient way in which 
the German Army was provisioned 
was due to the knowledge of physio- 
logy and chemistry brought to bear 
by the men of science in Germany. — 
Times. 

Fisheries in Persian Frovlnoes. 
— ^An account of the fisheries on the 
southern coast of the Caspian, from 
whence vast quantities of caviar, 
isinglass, and dried fish are exported 
every year to Eussia and the Caucasus, 
is given by Consul Churchill in his 
commercial report on the Persian 
provinces of Ghilan and Asterabad 
for the years 1874 and 1876. The 
sturgeon, called the segmahi or dog- 
fish, the salmon and salmon trout, 
called azad mahi and the sefud mahi, 
abound in the creeks and rivers along 
the coast of Ghilan and Mazanderan. 
The former, the most valuable of the 
three, produces the much-prized 
caviar, of which so large a consump- 
tion is made in Eussia and in Turkey ; 
while the sefud mahi, when dried, 
supplies the poorer classes of the pro- 
vinces, as well as those of Shirvan, 
with salt fish at a very low price all 
the year round — a luxury which to 
them is very palatable with their rice, 
that constitutes their principal food. 
When the winter season sets in, and 
the fish seek shelter in the creeks and 
up the rivers to spawn, upwards of 



600 fishermen are employed. It fre- 
quently occurs that the fish are so 
plentiful, coming as they do in shoals^ 
that they are baled out of the water 
at the mouths of the creeks and 
rivers. Under such circumstances 
as many as 30,000 fish are caught in a 
day. At other times prongs and 
hooks and nets are used. The stur- 
geon, which is a large fish four or 
five feet long, and is deemed 
*'hazam," or unlawful for food, by 
the Persians, is .cut open for the pur- 
pose of extracting the roe and the 
gelatinous substance on the back. It 
IS then salted and put into casks, as 
is also the caviar, and shipped for 
Astrakan, the head-quarters of the 
contractor's business. There the 
caviar is put into tins and sent to all 
parts of Kussia. It is calculated that 
the produce of these fisheries exceeds 
200,000 tomans a year. No export 
duty is levied on this produce, and 
the Persian Government have no 
control over M. LeonozofTs establish- 
ment. It is therefore difficult to say 
what amount of profit is made ; but 
the expenses of catching, salting, 
packing, and shipping cannot come 
to much less than 100,000 tomans a 
year. Salmon and salmon trout 
weighing 15lb. to 201b., or more, can 
be bought in the season for from Is. 
to is. The flavour of the former is 
more like the salmon trout than the 
real salmon ; its colour is of a paler 
hue, and it can scarcely be recognised 
as salmon by its taste. 
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In Hot Water. — An American 
Medical journal mentions the case of 
a man who eot his hand badly braised 
by a heavy nammer, the palm being 
reduced to a mass in which the bones 
of the metacarpus Mfere flattened. 
There seemed to be little chance of 
saving the hand, when it was advised 
to place it in hot water, and keep it 
so for two or three weeks. At the end 
of that time it was taken out and sub- 
mitted to ordinary treatment. In three 
months the patient was able to quit 
the hospital, and after nine months, 
has recovered the use of his fingers, 
and can use his hands as formerly. 

Presence of BacterU, Ao,, upon 
the Walls of the Wards of Hos- 
pitsJs. — A square metre of the wall 
of one of the surgical wards in the 
H6pital de la Piti6 was washed — an 
opemtion which had not been per- 
formed for two years previously — and 
the liquid wrung out of the sponge 
was immediately examined. It con- 
tained micro-cocci in abundance (fifty 
or sixty to every field of the micro- 
scope), some micro-bacteria, a small 
number of epithelial cellules, some 
pus globules, red globules, irre^lar 
blackish masses, and ovoid bodies of 
unknown nature. Every precaution 
was taken to avoid causes of error ; 
the sponge used was new, and had 
been quite recently thoroughly washed 
in distilled water. — Les Mondes. 

Draughts of Sea-water. — Sea- 
water has a composition which is well 
adapted for therapeutical use ; but its 
disagreeable taste has, of course, been 
against this. At a recent meeting of 
the Helvetic Academy of Sciences, 
Prof. Lebert pointed out that gaseous 
water, containing an abundance of 
carbonic acid, masks better than any 
other liquid the bad taste of the salts. 



Preparing bottles with a half or one 
litre of gaseous water, we should have, 
for a tenth of sea- water, 175 to 3*5 
grammes of salts, and for a fifteenth 
3*5 to 3*7 grammes, waters already 
well charged with mineral principles. 
One might easily have two qualities of 
one-tenth and one-fifth to use succes- 
sively, graduating thedoses from 100 to 
500 grammes in the 24hours, and obtain 
ing an effect simply resolutive, aperi- 
ent, or laxative. The activity could 
be increased by addition of bicarbon- 
ate of soda or iodide of potassium, &c., 
and the taste improved by addition of 
milk, raspberry syrup, &c. Thus, 
sea-water might with advantage be 
introduced into daily use. 

Colour Poisoning. — ^A belief in 
colour-poisoning by means of green 
dresses and green wall-papers has 
already been forced upon the public 
by some tolerably conclusive evidence ; 
but it seems that the mischievous pro- 
pensities of this colour are far from 
being yet fully exposed. A French 
savant, M. Paul Bert, has recently 
exhibited against it articles of im- 
peachment of the gravest character, 
supported by reports of a whole series 
of startling experiments. If his 
theory is toie, it is not only the 
arsenic used in producing the colour 
which does the injury, but the actual 
colour itself ; and a mere ray of green 
light is capable of affecting the health 
of the person exposed to it, apart from 
all aid afforded to it by the smell or 
presence of arsenic. To demonstrate 
this alleged fact, M. Bert has sub- 
mitted several specimens of the sensi- 
tive plant to rays of different colours 
thrown upon them through stained 
glass, and in every case those which 
were treated to the most brilliant 
green light withered and died in the 
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shortest time. In those plants which 
were exposed to a red lignt, a peculiar 
phenomenon was observed ; the tips 
or spikes of the leaves prolonged 
themselves and grew forward in a lean 
and hungry fashion horizontally with 
the branch from which they sprang ; 
while in a blue light the contrary 
effect was produced, the spikes stand- 
ing out abruptly and perpendicularly 
from their stem. On one of the 

Elants being enclosed in a sort of 
intern, having red glass on one side 
and green on the other, instead of 
shrinMnff away from the poison on 
their ri^t to the roseate antidote 
on their left, the leaves, as if by a 
fatal fascination, turned with one 
consent the other way, and literally 
looked death in the face. 

Drink and Insanity. — Dr. Shep- 
pard, the medical superintendent of 
the male department of the Colney 
Hatch Asylum, in his report observes : 
•* It is painful again to allude to the 
large part which alcoholic intemper- 
ance plays in the production of 
insanity. A careful analysis of the 
history of the year's admissions clearly 
establishes a percentage of more than 
twenty-eight due to this cause. And 
I am persuaded from the character of 
the individuals and the form of their 
malady, in other cases where the 
causation is not assigned or cannot 
actually be traced, that an addition 
of twelve per cent, may directly or 
indirectly be attached to the same 
origin. Thus we have an approximate 
record of forty per cent, of the mad- 
ness of Middlesex as due to an 
avoidable cause, and that cause the 
growing passion for drink. " 

Fiery Treatment. — Epidemics in 
Burmah are treated very vigorously 
by the natives. Directly any pesti- 
lence appears in a village the inhabi- 
tants light enormous fires in the 
streets, to the great danger of their 
inflammable houses, to frighten away 
the natSf or evil spirits. The purify- 
ing influence of the fires, however, 
generally has the desired effect. 



Lunatic Spiritualists.— -Ten thou- 
sand persons have gone mad on 
spiritualism and are confined in 
lunatic asylums in the United States, 
remarks the Globe, quoting from Dr. 
Winslow, who frankly declares that 
" all who really believe and who per- 
suade others that they see or hear a 
spirit are the subject of hallucination 
and auricular delusions, and should 
be taken care of by their friends." 
He adds, " It is a well-known fact in 
America that the mediums become 
haggard, idiots, mad and stupid." 

The Dissemination of Disease 
at Funerals. — There is good reason 
to believe (says the Ixincet) that 
disease is occasionally disseminated 
through the medium of funerals. 
We have at least one fairly authen- 
ticated instance in this country of 
diphtheria being diffused broadcast 
through the crowding incidental 
occasionally to the last ceremony. 
In America this question is beginning 
to receive much attention, and several 
cases have been reported of late where 
the transmission of the disease from 
the corpse seemed highly probable. 
The Suffolk District Medici Society 
sent out four hundred circulars to 
medical practitioners with a view to 
ascertain the opinion of the profession 
on the alleged danger of permitting 
public funerals of persons who had 
died from diphtheria. Two hundred 
and thirty-nine answers were received : 
of these 143 writers express a belief in 
the possible danger of contagion at 
such funerals ; 17 believe that there 
is danger from fimerals in the houses 
of the deceased, but none in churches ; 
29 consider that in the present state 
of knowledge there is no justification 
in prohibiting public ftinerals ; whUe 
8 record circumstances which oc- 
curred in their own experience con- 
firmatory of the proposition that peril 
may ensue, but the testimony these 
latter advance is not quite satisfactory. 
The society, after due consideration, 
recommena that frmerals at the houses 
of those who have died of diphtheria 
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should be private, owing to possible 
exposure to the poison or the disease. 
English physicians and sanitarians 
might well devote some time to the 
examination of this subject. 

AnsBthesia by the Injeotion of 
Ohloral into the Veins. — ^MM. Tiz- 
zoni and Gracinto Fagliata {Bevista 
Clinica di Bologna) have examined 
the following points : — 1. Is chloral 
injected into the blood a true anaes- 
thetic ? 2. Is there any serious danger 
from its use ? 3. What are the risks ? 
4. Upon what element does the chloral 
act ? They have drawn the following 
conclusions : — 1. It is not a true 
anffisthctic, but a powerful hypnotic. 
Cutaneous sensibihty is not aoolished 
except by large doses. The cornea 
never properly loses its sensibility. 
2. It is dangerous ; it is difficult to 
measure its action, which varies in 
different people ; it easily excites phle- 
bitis. It is a poison to the heart. 
8. Chloral acts directly on the mus- 
cular fibre. It determines contraction 
of the muscular fibre, and the heart 
stops in systole. 4. The best means 
to remedy accidents from chloral is to 
throw cold water on the head and 
spine. I*retended antidotes of strych- 
nia, quinine, atropine, and curara are 
bad. These writers (says the Medical 
Press) are opposed to the method of 
Dr. Ore, of Bordeaux. 

Belladonna as a Cerebral Stimu- 
lant. — Dr. Theodore H. Jewett, in a 
paper before the Maine Medical Asso- 
ciation, maintains that belladonna is 
not a simple narcotic only, as has 
been generally supposed, but a brain 
stimulant and tonic of the first order. 
It is the special and appropriate 
remedy for congestion and inflamma- 
tion of the brain, or for the debility 
of which they are the results. It is 
also the remedy for many affections, 
congestions, inflammations, and per- 
verted action of many organs whose 
integiity is dependent upon a normal 
condition of the brain. 
TJ20 Action of Cod-liver Oil in 
•Djffeasc—Buchheim&nda that cod- 



liver oil has an acid^ reaction, and 
contains, in addition to the fatty gly- 
cerines, firee fatty acids — oleic, stearic, 
and pahnitic — ^the quantities of which 
vary in the different kinds of oil, but 
amount in the clear variety to about 
5 per cent ; and no biliary matters 
are present in the oiL Its value, 
according to Buchheim, depends on 
the presence of the free fatty acids, 
since the absorption of fats is pre- 
ceded, to a certain extent at least, by 
their disentegration into glycerine 
and fatty acic£ ; and as the latter are 
introduced in cod-liver oU in their 
free conditions, and thus easily unite 
with the alkalies of the intestinal 
juices to form soluble and easily ab- 
sorbed shapes and combinations, a 
part of the digestive work is spared, 
which is of importance for weak per- 
sons with deficient power of producing 
the gastric changes. 

A Disorder of Vision. — ^At a 
meeting during the summer of 1877 
of the French Academy, M. Pierre re- 
marked on a temporary disorder of 
vision he had once experienced in 
recovering from an attack of brain 
fever. Trying to read a book, the 
paper of which was glazed, the char- 
acters seemed to be further off than 
the paper, giving the appearance of 
hollow engraving with a depth of 
about 4 millimetres. The effort was 
very fatiguing, and he had to stop 
after reaoing a dozen lines. On suc- 
ceeding days the characters seemed to 
come gradually nearer the paper sur- 
face, and in eight or ten days they 
had their normal appearance again. 

The Management of Leeches. — 
A writer in Les Mondes recommends 
the following method for getting 
leeches to fasten immediately. The 
animals are put in a vessel half filled 
with cold water. The part of the 
body which is to receive them is care- 
fully moistened with hot water, and 
the glass is quickly applied to the 
skin. The leeches attach themselves 
with surprising rapidity, and it ap- 
\ peaia to xha ^aXivetit «a \kQ\ig,h he had 
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only a single bite. When all the 
animalB have bitten, the glass is 
lemoyed with care, so as to wet the 
patient as little as possible ; the water 
escaping is received with a sponge or 
cloth. If the part which is k> be 
attacked by the leeches is very limited, 
there should be placed over the glass 
a piece of strong paper with a hole in 
it of the dimensions to correspond. 

Acidity of the Gastric Juice. — 
At the siaTvce of the Academic des 
Sciences de Paris (March 5th, 1877), 
M. Richet submitted the results of his 
researches on the acidity of the gastric 
juice in man, and of his observations 
on gastric digestion, made on a case 
of gastric fistula. M. Richet has 
found that the mean acidity of the 
gastric juice, whether pure or mixed 
with food, amounted to 1*7 gramme 
in 1,000 grammes of liquid. The 
quantity of fluid in the stomach has 
no influence on its acidity, which is 
almost invariable. Wine and alcohol 
augment the acidity of the stomach, 
whilst cane sugar diminishes it. The 
maximum aciaity of gastric juice is 
attained during digestion. The sensa- 
tion of hunger is not dependent either 
on the state of acidity or on the con- 
dition of emptiness of the stomach. 

A Seaman's Remedy against 
Sea-sickness. — Professor Xavier Lan- 
derer, of Athens, says (according to 
the London Medical Record), that a 
very popular remedy against this 
ailment, in common use among 
marinei's in the Levant, is the daily 
internal use of iron. This is obtained* 
in a very primitive way — a portion of 
the iron-rust adhering to the anchor 
and anchor-chain is scraped off and 
administered. At the same time a 
small pouch, containing roasted salt 
and flowers of thyme, is tied upon 
the region of the navel as firmly as 
can be borne. This is said to lessen 
and gradually to subdue the anti- 
peristaltic motions of the stomach 
caused by the rolling of the vessel. 
This preparation was already known 
to the ancient Greeks as ''thymian 



salt." M. Landerer says that he 
knows several seamen who have been 
cured by this treatment. 

Sleeplessness Relieved by Eleo- 
tridty. — Dr. Vigouroux affirms that 
he has employed with great success 
the electric current for the relief of 
that form of sleeplessness under which 
many nervous patients are known to 
suffer. Large flat electrodes, covered 
with chamois leather, are applied to 
the temples, and a weak current (from 
three to five plates) is passed for a 
very short time. If the application 
be made for the sake of experiment in 
the morning, it wiQ be found that the 
patient continues drowsy during a 
great part of the day. Headaches 
connected with organic disease are 
not relieved by the current. 

A Remedy for Bums. — Dr. 
Waters, of Salem, speaking before 
the Massachusetts Dental Society, 
stated that bicarbonate of soda, such 
as used for cooking purposes, or any 
other alkali in neutral form. Would 
afford instantaneous cessation of pain 
from the severest bums and scalds, 
and would cure such injuries in a few 
hours. Deliberately dipping a sponge 
into boiling water, the doctor squeezed 
it over his right wrist, producing a 
severe scald around his arm, and some 
two inches in width. Then, despite the 
suffering occasioned, he applied the 
scalding water to his wrist for half a 
minute. Bicarbonate of soda was at 
once dusted over the surface, a wet 
cloth applied, and the pain, the ex- 
perimenter stated, was almost in- 
stantly deadened. Although the flesh 
on the wrist was literally cooked down 
to the sweetglands, and the wound 
was of a nature to be open and painful 
for a considerable time, on the day 
following the single application of 
the soda, the less injured portion was 
practically healed, only a slight dis- 
colouration of the flesh being per- 
ceptible. The severer wound, in a 
few days, with no other treatmetLt 
than, a -weX. Q\o>i)a.V"e;^\. <5f^'s^N^^ ^^s^'^^ 
\ every sign, ol x^i^NnL \jkR»J^%'. 
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Home-Biokness. — Home-sickness 
is known sometimes to assume the 
form of a mental disease. Among 
some recruits who recently came with 
the 75th regiment to garrison at 
Montelimar, was a youth named 
Morchise, from Corr^ze. From the 
time of his incorporation he did not 
cease to weep and lament for his 
country-home, day and night. His 
grief was so great as to move the pity, 
of the officers, and they softened some 
of the military regulations in his 
favour. It was of no use. The moun- 
tains of Correze were ever before the 
tear-filled eyes of the unhappy con- 
script. One day, instead of returning 
to the barracks at the evening call, 
the poor youth betook himself to the 
railway, and placed his neck on the 
rails. He was killed by a passing 
train. — English Mechanic, 

Hereditary Heart Disease. — It 
is not often that a hereditaiy influence 
in the occurrence of heart cUsease can 
be distinctly traced to aiiy wide ex- 
tent, although it is often suspected. 
A remarkable example of such a 
transmission is recorded by Dr. Rezek, 
of Teplitz, in the Wiener Med. Zei- 
tung. Of the pair from whom the 
family in question is descended there 
is reason to believe that the mother 
suffered from heart disease. They 
left two sons and five daughters. Of 
the sons, one is still alive, and suffers 
from heart disease ; the other is dead, 
and suffered before death from dropsy. 
His son, moreover, suffers from some 
cardiac affection. The other son, 
still alive, has suffered for some years 
from heart disease, but his children 
are healthy. Of the three daughters, 
one died from heart disease, and of 
her five children all are healthy, but 
one has married and has had three 
children, two of whom are cyanotic. 
The second daughter of the original 
pair is still alive, and has suffered for 
many years from cardiac disturbances 
similar to those of her brother. Of 
Iier cliildren, one daughter has died 
of heart disease, and another has 



married and has borne a child with 
well-marked congential heart disease 
and cyanosis. . The third daughter 
of the original pair has not suffered 
from heart disease. Care has ap- 
parently been taken, says the Lancet^ 
m each instance to substantiate the 
diagnosis. 

The Cockroach Utilised. -^ In 
Russia the common cocla*oach {BlaMa 
orientalis) is a favourite popular 
remedy for dropsy. Dr. P. Bogomo- 
low, of St. Petersburg, has lately 
examined its effects in nine cases of 
Bright's disease, heart disease, and 
other affections accompanied with 
severe dropsy, and in all the result 
was the same. There was an increase 
in the secretion of the urine and per- 
spiration, with rapid disappearance of 
oedema, and also almost complete 
disappearance from the urine of albu- 
men and renal derivatives. The dose 
was five to ten grains of the powdered 
cockroaches in the twenty-four hours, 
but they were also administered as a 
tincture and as an infusion. These 
insects do not, like cantharides, says 
the Boston Journal of Chemistry, 
produce any irritant action on the 
kidneys. Dr. Bogomolow has suc- 
ceeded in extracting from them a 
crystalline body which he calls anti- 
hydropin, and which is their active 
principle. 

Powdered Precious Stories. — 
Pulverized diamonds are, in some 
parts of India, reputed to be the least 
painful but the most active and in- 
fallible of all poisons. Rubies, how- 
ever, reduced to powder are, it seems, 
considered to be rather beneficial to 
the health than otherwise. At least 
such is the opinion of the ex-Gaikwar 
of Baroda, who, according to one of 
the Indian papers, is now engaged in 
repairing his constitution, and, with 
this view, is in the habit of eating 
rubies in the form of a fine powder 
sprinkled over cakes. His Highness, 
it is stated, entertains a very high 
opinion of the medicinal qualities of 
\ xvxbiea taktiimtlQia form, and expends 
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a considerable portion of his income 
in buying these gems for conversion 
into physic. He also takes other 
precious stones, not as pills but as 
powders, to assist in the restoration 
of his health, and has engaged a large 
number of native cooks, who have 
orders to leave no stone unpowdered 
which, when mixed with con- 
fectionery, may be eaten with ad- 
vantage. 

A New Use for Glycerine. — 
The laryngoscope has become a very 
important instniment with medical 
men. A writer in the Union Midicale 
states that he has by chance dis- 
covered a very simple method of 
preventing the mirror from ^tting 
tarnished. This is to pass lightly 
over the polished surface a clotn 
moistened with glycerine. The water 
vapour contained in the expired air is 
completely dissolved in the glycerine, 
so that no cloud is formed. This 
method is thought more practical than 
that of dipping the mirror in tepid 
water, or heating at a lamp flame ; 
for, 1st, there is no fear of causing 
the patient a painful sensation by 
making the mirror too hot ; and 2nd, 
the polished surface loses very soon, 
by radiation, the heat acquired, and 
the cloud is formed before the obser- 
vation is over. A slight layer of 
glycerine has not these disadvantages. 
The writer breathed a quarter of an 
hour on the ^lass so treated, without 
its getting dimmed. Various other 
applications will suggest themselves. 
Thus the formation of dew on lenses 
of astronomical telescopes, which 
often disturbs observations, might be 
prevented by a layer of glycerine. 
Another application is in shaving 
oneself before a looking glass, when 
the glass often gets dimmed with the 
breath. — English Mechanic. 

Typhoid Fever. — Prosecuting his 
inquiries as to the origin and nature 
of typhoid fever, M. Guerin has 
arrived at some curious results. He 
wished to localise the poisonous prin- 
ciple in typhoid fever patients, and 



with this view he used, separately, 
bilious matter vomited from the 
stomach, bile, matter from the smal- 
ler intestine, and matter from the 
larffe intestine, injecting them into 
rabbits. It was found that all matter, 
except that from the small intestine, 
caused death only exceptionally (once 
in twelve experiments) ; but the mat- 
ter from the small intestine, in more 
than thirty experiments, nearly al- 
ways caused death in a few hours or 
a few days. And this was the case at 
whatever period of the malady the 
matter was taken. 

Superstition in Borne. — A curi- 
ously mistaken case of hydrophobia 
occurred during 1877 in Rome. Ac- 
cording to the PcUl Mall Gazette, at 
the hospital of St. John Lateran a 
patient was admitted appareutly suf- 
lering from hydrophobia. It was a 
hopeless case, the patient was nearly 
dying, when a person brought up a 
piece of cord worn by St. Domenico, 
and directed that it should be steeped 
in water and the water administered 
to the sufferer, as it was an infallible 
remedy in cases of hydrophobia ! 
This was accordingly done, but the 
cord had lost its eflScacy, for the 
patient died shortly after, proving, as 
the believers say, that .it must have 
been some other disease, not hydro- 
phobia, for the cord could not fail. 
And this was in a public hospital 
under medical supervision ! 

The Application of the Nitrate 
of Silver to UlcerB. — Dr. James 
Cuthill says that, when solid nitrate 
of silver is freely applied to an ulcer, 
a tough film is immediately formed, 
and ttie ulcerated surface is for the 
time being apparently sealed up. The 
benefit to be derived from such a pro- 
ceeding, however, as most surgeons 
who have seen a little practice well 
know, is only temporary, the pellicle 
becoming detached by the ulcerative 
process, leaving a sore frequently larger 
than the original one. A better plan, 
> which. h.e h»a -^xa-ctisftd in aome caaea 
\ with. eiLe^WfcTiX. x^wiJi^A^ S& \ss55ix^ \r> 
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score the tdcer with a finely-pointed 
pencil of the nitrate, or only to dot it 
uffhtly at intervals on the surface. 
The discharges getting free vent from 
the non-causticated points, no slough- 
ing occurs, and a healthy pellicle 
spreads from the touched portions, 
just as ice forms on a pond of water. 
— Edinburgh Medical Journal. 

Hyposulphite in Diphtheria. — 
A very large number of diphtheria 
cases are cited by a Boston physician 
as having been successfully treated, 
in his own practice, by the use of 
hyi)osulpliite of soda, in doses of from 
five to fifteen grains or more in syrup 
every two or three hours, according 
to ago and circumstances ; as much as 
th(; patient can bear without physick- 
ing ''einjg a good rule in the severer 
cases. The tincture may be used in 
doses of five drops to half a drachm, 
in milk, the amount for thorough 
stimulation being greater than can be 
taken in water, ana, in the treatment 
of children, the milk thus used an- 
swoi-s for food. As, however, the 
hyposulphite prevents the digestion 
of milk, it would, perhaps, be better 
to use water with alternate doses of 
milk. 

The Treatment of Scarlet Fever 
with Sulphur. — Mr. H. Pigeon, 
M.lv.C.S., says ; — The marvellous 
sut'ci'.is wliich has attended my treat- 
ment of scarlet fever by sulphur, in- 
duces me to let my medical brethren 
know of my plan, so that they may 
be able to apply the same remedy 
witliout delay. All the cases in which 
I us(>d it were very well marked, and 
the I'pidermis on the aims in each case 
came away like the skin of a snake. 
The following was the exact treat- 
ment followed in each case : — 
Thoroughly anoint the patient twice 
daily with sulphur ointment ; give 
five or ten grains of sulphur in a 
little jam three times a day. SuflScient 
sulphur was burned twice daily (on 
coaJs on a shovel) to &11 the room 
f^^h the fumes, and, of course, was 
thoroughly inhaled by the patient. 



Under this mode of treatment each 
case improved immediately, and none 
were over eight days in making a 
complete recovery, and I firmly be- 
lieve in each it was prevented from 
spreading by the treatment adopted. 
One case was in a large school. 

The Evil Effects of High-heeled 
Boots. — M. Onimus lately made some 
sensible, though we {Med/kal Exami- 
ner) fear vain, remarks on this sub- 
ject, at a meeting of the Parisian 
Medical Society. Since the introduc- 
tion of the narrow, oblique high heels, 
on which ladies now endeavour to 
progress with a motion resembling 
that of a mechanical doll, M. Onimus 
has been consulted by several young 
women of fashion, who have sorely 
suffered from the prevailing rnode. It 
is scarcely necessary to observe that 
the weight of the body is shifted by 
the high heel from the calcaneum to 
the arch of the foot, which was in- 
tended to distribute weight, and not 
sustain it The symptoms of which 
the patients, if we may so call tiiem, 
complain are severe pains in the 
muscles of the leg, excited by walk- 
ing, and extending upwards from the 
sole of the foot, aiong the external 
and anterior border of the calf, to the 
muscles of the thigh. When the 
symptoms are severe, and give rise, 
as tney often do, to general disturb- 
ance, they are quietly set down to in- 
cipient hysteria ; but the physiologist 
quickly discovers the cause, and traces 
it to the work unnaturally thrown on 
certain muscles. Hence arise, in the 
first instance, undue pressure on the 
plantar arch, which has a tendency to 
give way ; displacement and perhaps 
slight separation of articular surfaces ; 
application to the ground of the heel 
and the toe at one and the same time ; 
and iiTegular flexion and direction of 
the great toes, from painful contrac- 
tion of the plantar muscles. The 
disorder, besides, does not end here. 
The muscles of the leg, chiefly those 
i oi the caA$, \iem^ obliged to struggle 
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tendency of the promenader to be 
projected forwards, are affected with 
severe cramps, and the peroneous lon- 
gus especiaUv continues to suffer for 
a considerable time after the other 
muscles. In some cases the pain 
mounts to the knee, or even to the 
thigh ; and, in delicate females, ner- 
vous symptoms, resembling those of 
hysteria, are apt to ensue. 

Brain Culture. — In a lecture 
on this all-important subject, de- 
livered before the Bradford Philoso- 
phical Society in March, 1877, Dr. 
Crichton Browne, reports the Lancet^ 
cave prominence to the intimate re- 
Sitions of food and brain-work, incul- 
cating a view which it is of daily in- 
creasing concern the profession and 
the public should not overlook. 
Citing Professor Claughton's familiar 
comparison of the relative strength 
of the leopard and the deer — ^the 
vegetable-feeder exhibiting greater 
power of eiidurancey the flesh-eater 
a reserve of force more rapidly libe- 
rated for a ncsh, Dr. Crichton Browne 
apj>lied the principle elucidated to 
brain nutrition. He showed that a 
too-highly nitrogenous diet will in- 
duce a tendency to explosive force, or 
irritability. The habit of eating ex- 
cessive quantities of animal food, 
particularly in cases where the indi- 
vidual is exposed to many and fre- 
quent causes of irritation, was con- 
demned, and the wisdom of treating 
"minor degrees of brain irritability 
by a reduction of the butcher's bill 
suggested. This is a matter of strong 
practical interest. The soundness of 
the policy recommended^ has been 
attested by direct experiment. Dr. 
Crichton Browne directs attention to 
the increasing number of persons met 
muttering and gesticulating to them- 
selves in the streets. This he regards 
as an ominous sign, betokening an 
increased tendency to ** irritability of 
brain-tissue, and a loss of inhibitory 
er." The power of inhibition, 
restraint and control, is un- 
Ijrtbe conservative and health- 




preserving faculty, besides which it 
gives the steadiness of reserve to 
character and action. The practical 
consideration thus again pressed on 
public attention Serves higher 
consideration than it has received. 
Further inquiry is needed as to the 
precise relations of food and brain- 
force. Pending the result of deeper 
research, experiment and reason com- 
bine to show the need of restraint in 
the use • of animal food where sus- 
tained intellectual work is required, 
rather than explosive mental effort. 

Suspended Animation. — A singu- 
lar circumstance was narrated to the 
Cambridge Board of Guardians in 
April, 1877. It appears that a Great 
Eastern Railway Company fireman, 
named Charles Lawrence, became ill, 
and, after a few days, was sup- 
posed to have died. . He was "laid 
out," and in due time was put in his 
coffin. Some rumours bemg circu- 
lated as to the suddenness of his 
death, a communication was made to 
the Deputy Coroner, with a view to 
his holding an inquest. The Coroner 
learning tnat one of the medical 
practitioners of the town had been in 
attendance on the man, wrote to 
know what the cause of death was. 
The following is the reply : — " Dear 
Sir, — In answer to the above, I at- 
tended Mr. Lawrence for five days 
with asthmatic bronchitis and valvu- 
lar disease of the heart of some stand- 
ing. His death was very sudden, as 
was to be expected. Believe me, my 

dear Sir, yours faithfully, .P.S. — 

He must have been suffering at least 
three months, and his disease was 
quite incurable." Upon receipt of 
tnis letter the Coroner properly de- 
termined that he would nold no in- 
quest. The supposed death took 
place on a Friday, and on the Tues- 
day afternoon Lawrence sat up in 
his coffin, and was astonished at his 
position. Ere long he was up and 
walking about. 
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tific American), may be defined as 
general repose. Almost all the organs 
rest during sleep. The heart, popu- 
larly supposed to be in perpetual mo- 
tion, is at rest six hours out of the 
twenty-four, the respiratory organs 
eight, and the other organs more or 
less. The brain alone is constantly 
employed during wakefulness, and 
for it sleep was formed and made 
needful to its preservation. It is true 
that sleep does not give the brain a 
total recess from labour ; imagination 
and memory are often vividly active 
during sleep, and unconscious cerebra- 
tion hkewise takes place, but enough 
rest is obtained for the renovation of 
the brain, and that which has been 
torn down during wakefulness is to a 
certain extent rebuilt. Sleep is a 
most wonderful power — often stronger 
than the will, as in the case of the 
sleeping soldier — ^and more mighty 
than pain, as when sick persons and 
tortured prisoners sleep in the midst 
of their suffering. No torture, it is 
said, has been found equal to the 
prevention of sleep. The amount of 
sleep needed differs according to the 
constitution and habits. Big brains 
and persons who perform much brain 
labour need a. large amount of sleep. 
Children need more sleep than grown 
people because construction is more 
active than decay in their brains. 

Artificial Atrophy of the Eye. — 
Pr. N. Feuer describes the method 
em])loyed in the clinic of Professor 
S 'liulek to produce artificial atrophy 
oi" the globe of the eye. A small seton 
of thread is introduced into the vit- 
rciis, by means of a curved needle 
passed behind the ciliary body ; this 
is left in position four to six hours, 
until a slight chjnmosis is produced, 
Avlien it is withdrawn. Subsequently 
iitiophy of the organ occurs. This 
o] K-ration has been used in most di- 
\erse cases, such as hydrophthalmos, 
st:ij)hyloma, ciliary pain following 
ruiferiorsyneehiadf and even to prevent 
S'ympathetic trouble. The Medical 
J'rrss a?id Circular saya no bad re- 



sults have supervened, and there is 
thus obtained a stump which answers 
very well for the adaptation of an 
art&cial eye. 

The Seaside as a Besort for 
Invalids. — The custom of sending 
invalids to the seaside, at least early 
in their convalescence, would fall into 
disfavour if physicians more clearly 
recognised the perils and inconveni- 
ences to which they are exposed. 
Apart from the dangers of bad drain- 
age and impure water, there are the 
worry and disturbance caused by the 
invasion of crowds of boistorous ex- 
cursionists, the hourly infliction of 
execrable noises perpetrated by bands 
of so-called musicians, the wretched 
food, and the bad cooking. Added to 
all which there is the ever-changeful 
climate, which scarcely maintains a 
temperature or hygrometric condition 
two nours in succession on the coast,, 
where it is affected by the alter- 
nation of sea and shore influences. 
It is pitiable, says the Lancet, to 
see reputed health-resorts crowded 
with "cripples," of all classes and 
descriptions, obviously deriving the 
smallest benefit, with the largest 
amount of risk, from the most un- 
promising conditions. They sit or 
recline in wheel-chairs on piers and 
exposed situations, or are dragged 
wearily up and down esplanades, to 
their own injury and the sympathetic 
depression of those around. Surely 
it would be possible to devise a better 
mode of securing the advantage of 
" change " and " air " for the weak 
and permanently disabled, than one 
which exposes them to the gravest of 
atmospheric vicissitudes, and affords 
the least pleasure to joyless lives, 
while it inflicts many and mischief- 
working annoyances. Speaking gene- 
rally, invalids fare better in country 
districts than upon the coast, and 
the superior claims of '* sea air " are 
not overwhelming when the drawback 
of incessant change of temperature, 
variable degrees of moisture, and un- 
l 8ta\)Ve mua-iotcft «t^ Xakiea. voto the 
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account. In so far as fashion may 
determine the form of "change ' 
recommended or adopted, we venture 
to think the prescription needs to be 
revised. 

Lime-juice. — One result of the 
discussions which were carried on 
during 1877, in connection with the 
return of the Arctic Expedition of 
1875 (See p. 53), as to the difficulty of 
carrying hme-juice in Arctic expedi- 
tions during periods of intense cold, 
owing to its own weight and bulk, and 
the weight of fuel said to be required to 
melt it, was to cause certain experi- 
ments to be instituted as to the best 
means of concentrating it and dimin- 
ishing its bulk and weight This is 
proved to be exceedingly easy. Thus 
it has been found practicable to make 
lozenges, two of which represent the 
solid constituents of an ounce of lime- 
luice mixed with sugar, and which are 
both portable and extremely palatable. 
Moreover, it has been found that 
lime-juice may be concentrated to 
one-tenth of its bulk very easily, and 
fortified with a ration of rum so as to 
occupy very little space indeed. This 
combination of rum with lime-juice 
is also agreeable to the palate, and can 
hardly be frozen at the lowest tem- 
peratures. 

Infection by Post. — It is of little 
use incurring the cost and trouble of 
large measures for the isolation of 
contagious disease, if those lesser 
precautions which, in fact, make up 
the sum of safety are overlooked, or 
disregarded. For example, what par- 
ticular advantage is likely to ensue 
from removing the unaffected mem- 
bers of a famUy in which small-pox 
or scarlet fever has obtained a footmg, 
if they are daily apprised of the state 
of affairs in the sick chamber by 
means of letters elaborated at the 
bedside, and, for the evasion of prying 
eyes, carefully wrapped in blotting- 
paper under thin envelopes? It is 
not necessary to make any sensational 
statement as to the manner in which. 
diseases, of this class at least, are 



propagated. If the atmosphere sur- 
rounding the patient is laden with 
germinal particles capable of inocu- 
lating a healthy subject, it is obvious 
the malady may be transmitted in 
an envelope with the aid of thick 
blotting-paper, or without that acces- 
sory. The matter may be a small 
one, but it is sufficiently important to 
make precaution expedient. It would 
be well if the domestic quarantine 
could be more rigidly carried out, and 
the very natural desire of excluded 
friends to be kept informed as to the 

Progress of a case of infectious 
isease gratified in a way less likely 
to defeat the purpose of separation. — 
Lancet, 

Poisonous Artificial Flowers. — 
The colouring and other matters 
employed in making artificial flowers 
(says the Medical Examiner) are 
known sometimes to give rise to 
unpleasant symptoms. Ladies who 
amuse themselves with this art do not 
often suffer, as they do not work 
at it for many hours at a time. Poor 
girls, however, who endeavour to make 
a living in this way, occasionally suffer 
much more severely. Various sub- 
stances have been employed, and some 
months since Delpech observed the 
cases of two women who were attacked 
by very severe stomatitis, running on 
to ulceration, through the picric acid 
contained in one of these colouring 
powders. In twisting the steins of 
their flowers they were in the habit of 
constantly moistening the fingers with 
the saliva, and in this way, no doubt, 
carried some of the poison to the 
mouth. It is desirable that all who 
work at making artificial flowers 
should be warned that the colouring 
powders they employ are mostly 
poisonous, and that without care they 
are likely to suffer. 

Hunting for a Needle. — A 
curious experiment was tried recently 
on the son. oC Svt "^-sl-^sssssv ^-t^jftJsa.^ 

\w1io\i8A (iOu\rvN^^ 'Wi\^ssa^B."«v.^'b<!^^^ 
in t\ie ea:^ ol \^% V^. '^^'^ Xt^^^ 
taken to t\ie ^Bfti^ Xx^^toi^sx^vv^ «»s. 
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Sowerfu] electro-magnet was used to 
etect the position of the needle, and 
to ascertain the possibility of moving 
it. The exact position was indicated by 
the disturbance of amaffnetised needle, 
but no change could oe produced in 
its position. After the experiment, 
however, the limb could be moved 
about, the pain having ceased ; and, 
finally, the broken needle having 
shifted to the other side of the leg, as 
was shown by the index attach^ to 
the magnet, it came sufficiently near 
the surface to be extracted. The 
experiment, though giving a negative 
result so far as "drawing the needle 
was concerned, was so far satisfactory 
that it enabled the lad to use his leg 
without pain. 

Cleansing and Dislnfeoting. — 
There seems much reason to fear, says 
the Ixmcet^ that too little attention 
has been bestowed on the important 
question, **What becomes of germs 
of disease after a cleansing process ? " 
Filth is washed away, but where ? If 
water holding the poison in suspension 
is thrown into ordinary drains, it will 
become the agent for distributing 
disease. This is a very grave con- 
sideration. Disinfecting, properly so 
called, is not a precaution commonly 
carried out. It is generally deemed 
sufficient to purify the particular 
articles supposed to be foul, without 
regard to what the destination of the 
germs removed may be. It is even 
doubtful whether this practical point 
receives a due share of thought in 
public institutions. Certainly there 
is room for improvement in the do- 
mestic and laundry methods of * * puri- 
fication." The only effectual measure 
for arresting the spread of infection 
is one which destroys the vitality of 
the germ where it is found. We 
shall never be safe until a process of 
this nature forms part of the usual 
/proceeding for cleansing articles of 
clothing and bedding in use in private 
families and at hospitals. To strike 
at the root of the danger, the means 
oeedfui for the extinction of vitality 



in morbific organisms must be invari- 
ably employeo. 

The Prevention of Sea Sick* 
ness. — The Union MidicaU recom- 
mends the following simple method 
for the prevention of sea-sickness : — ^A 
few drops— say from three to eight— 
of the nitrate of amyle are applied 
closely to the nose by means of a 
handkerchief, The inhalation must 
be rapid, care being taken to prevent 
the mixture of atmospheric air in any 
great quantity. The patient soon 
feels a sense or pulsation in the tern- 

Eles, and the mce, losing its deadly 
ue, presents a light rose colour. 
These signs of salutary reaction con- 
tinue for about half-an-hour, after 
which the individual falls asleep. 
The sickness may recommence in 
twenty-four hours or so ; the inhala- 
tion, in such case, must be repeated 
as before. The remedy appears to act 
most efficaciously when employed 
immediately after the first act of 
vomiting. This method has been 
tried on 124 persons. In 121 cases 
the sickness was stopped at once ; 
that is to say, no efforts of vomiting 
were noted. In the remaining three 
cases it was necessary to repeat the 
inhalation two or three times before 
the desired results were obtained. 

The Conversion of Fat into 
Force. — Fat men not less than weak 
men may profit by reading, says the 
Sanitary Hecordj the results of an in- 
quiry by Dr. Burcq on the physical 
results of the gymnastic training of 
adults. Dr. Burcq's investigations 
were made at the Militanr School of 
Gjnnnastics, Vincennes. He weighed a 
certain number of the men who had to 
go through these exercises, measured 
the capacity of their chest, and by 
means of a dynamometer gauged their 
muscular strength. These observa- 
tions were taken before and after the 
series of exercises which the men had 
to go through for a certain period, 
and. tke following were the resulte of 
obaeiyaXioiva oii oiift XNiovisasA ^kau at 
tke end oi sv3LTJioii>?aa. Tsy^tcccvskqSsssi 
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strength was increased by 23 and even 
38 per cent. ; the capaci^ of the chest 
was enlarged at least oy one-sixth, 
and the weight of the men was aug- 
mented by 15 per cent. It may be 
observed that the weight of the sub- 
ject was increased at the expense of 
the bulk ; rather a desirable result 
for fat individuals, who ought to feel 
encouraged to adopt such simple 
means to get rid of their superfluous 
fat by converting it into force. 

Harvey and the Circulation of 
the Blood. — Dr. Gamgeejthus con- 
cludes his series of papers on Harvey 
and the circulation of the blood which 
he has recently contributed to the 
Lancet: — "The more carefully the 
history of the circulation of the blood 
is studied, the higher does the admi- 
ration rise for the clear, dispassionate, 
and logical intellect of William Har- 
vey ; the stronger does the conviction 
grow that the Italians have wronged 
him, in placing in the University of 
Eome a monumental inscription, 
claiming for Andrea Cesalpino that he 
knew, and demonstrated, the circula- 
tion of the blood. He did neither." 

HI with Whooping Cough. — 
Some years ago M. Letzerich affirmed 
that whooping-cough was caused by a 
certain fungus. This assertion seems 
lately to have been confirmed by the 
researches of M. Tschamer, who says 
he has found certain lower organisms 
in the spittle of whooping-cough 
patients — organisms not met with in 
any other disease accompanied by 
cough and expectoration. Examining 
the spittle after it has been a short 
time in suspension in water, one finds 
corpuscles about the size of a pin's 
head, of white or slightly yellowish 
hue. These present, besides apathetial 
cells, a network frame of polygomal 
meshes (five or six sides) with rounded 
greenish sporules : at a more advanced 
stage colourless hyphse are seen, and 
large sporules, yellowish or brownish- 
red, sometimes even ramified. It is 
interesting to learn that the chani- 
pignona in question are quite identical 



with those which, by their agglomera- 
tion, form the black points on the 
skins of oranges and the parings of 
certain fruits, especially apples. Thus 
M. Tschamer, by inoculating rabbits 
with this dark matter, or even causing 
it to be inhaled by men, produced 
fits of coughing several days in dura- 
tion, and presenting all the characters 
of the convulsive whooping-cough. 
These considerations should guide in 
precautionary and remedial measures. 

Antiscorbutics. — The British Me- 
dical Journal says that raw potatoes 
rolled over in molasses are largely used 
in American ships in lieu of lim<^- 
juice ; and Dr. Harry Leach consid<Ts 
them as a very valuable antiscorbutic. 

A New AnsBsthetic Agent. — 
Rabuteau, in a memoir read before the 
Academic des Sciences, states, accord- 
ing to the Medical Press and Circular, 
that he has investigated the physio- 
logical properties and mode of elirai- 
nation of hydrobromic ethei. He has 
satisfied himself that this ansesthetic 
agent, which possesses properties 
intermediate to those of chloroform, 
bromoform, and ether, might be 
advantageously employed to produce 
surgical anaesthesia. The hydrobromic 
ether is neither a caustic nor an irri- 
tant. It can be ingested without 
difficulty, and applied without danger, 
not only to the skin, but to the ex- 
ternal auditory meatus and to the 
mucous membrane. It is eliminated 
completely, or almost completely, by 
the respiratory passages, in whatever 
way it may have been introduced into 
the system. 

Vaccination among the Chinese. 
— We are informed that vaccination 
is greatly appreciated by the Chinese, 
especially m the southern part of the 
Empire, and in the southern part of 
the Island of Formosa. The rule in 
China has been inoculation ; but i* the 
parts we have mentioned vaccination 
is preferred, and it is so prized that 
the people ac^ "^\!fiMs.^\si ^«^ ^ss^ "^^ 
CVim^sfc Tafc^\^i»N. ^Jc^^b^^ ^^^x^^«*^ 



136 



THE YEAR-BOOK OF FACTS. 



Amoy, are frequently called upon to 
vaccinate Chinese children. Some of 
these, with others that have had no 
special training, find it a profitable 
employment to go round the country 
from village to village for the simple 
purpose of vaccinating. They char^ 
nrom 50c to one dollar, and it is said 
that some of them gain enough from a 
few months' practice to support them 
for the rest of the year. Such intelli- 
^nt appreciation of the value of an 
innovation on the part of a very con- 
servative people is interesting, and 
may well be taken as a rebuke oy the 
enemies of vaccination in civilised 
countries, who hail with delight any 
stray case that seems to detract from 
the credit of the operation, and have 
not eyes to see that it saves millions 
of lives. — Lancet. 

The Medical Properties of Celery. 
— A writer in the Journal of Che- 
mistry thus refers to the medicinal 
use of celery : — "I have known many 
who, from various causes, had become 
much affected by nervousness, and 
who, by a moderate daily use of the 
blanched footstalks of celer}' as a salad, 
became as strong and steady in limb as 
other people. I have known others so 
nervous that the least annoyance put 
them in a state of agitation, and they 
were in constant perplexitj"^ and fear, 
who were also effectually cured by a 
moderate daily use of blanched celery as 
a salad. Everybody engaged in labour 
weakening to the nei-ves should use 
celery dailv in the season, and onions 
in its stead, when not in season. " 

Chinese Treatment of Plague. 
— Mr. A. Davenport, in his account 
of the recent Yunnan Mission, states 
that the ancient city of Yunnan-fu 
and also Ta-li-fu have, since the Tai- 
ping rebellion and invasion, been 
cursed with an endemic disease re- 
sembling the plague. It is called the 
svmptom disease, in consequence of 
the critical enlargements of the lym- 
phatic glands of the armpits. Some- 
times it attacks one side only of a 
street. It £ret kills animals, and 



then the population, if they have not 
profited by that warning. The treat- 
ment consists in supplying the pa- 
tient with a jar full of water to drink, 
and leaving him quiet in his state of 
stupor, onfy rousing him once a day 
by poking him with a long pole 
through the window. But, notwith- 
standing this * * treatment, " the people 
say that this and other similar novel 
diseases have caused as great a loss 
of life as the rebellion itself. 

Poison and Antidote. — M^houn- 
doUy called also casa, icija, or bounden, 
is an indigenous shrub of Central 
Africa, which supplies atrial poison to 
the natives of the Gaboon. It forms 
the subject of a recent thesis by M. 
Eaufieisen, of Montpellier, who has 
isolated strychnine from it. He finds 
that large doses of palm oil neutralise 
the effects of the poison, and may, to 
a certain extent, be regarded as an 
antidote. Physiological experiments 
were made with mlboundou on rab- 
bits and frogs ; it was found that 0*25 
gr. of extract of the bark, mixed with 
water, caused the death of a frog in 
five minutes. The extract, mixed with 
ether, killed the animal in ten mi- 
nutes. The other extracts had less 
effect ; those of the wood, mixed 
with alcohol or ether, produced death 
only in six or seven hours. 

Scraps of Skin. — In a recent 
case of a bum which affected three- 
fourths of the surface of the body of a 
young German woman. Prof. Kied 
tried epidermisation (planting of pieces 
of epidermis on the burnt part), but 
without much success ; the bits were 
carried off by the very abimdant sup- 
puration. The idea then occurred to 
touch the wounds with a solution of 
nitrate of silver ( \), then 15 frag- 
ments of the skin were applied. The 
success was such that the number was 
increased to 100. The pieces were 
taken from persons who volunteered 
to furnish them. They were removed 
with a razor, dry, or well moistened 
with water or oil ; those got with the 
dry razor succeeded best. 
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Fashionable Remedies. — The 
following statistics illustrate the ten- 
dency which has prevailed for the 
last few years to make a run on cer- 
tain favourite remedies : — In 1855 the 
central Pharmaceutical Establishment 
of the Parisian Hospitals furnished 
282 lbs. of chloroform ; in 1875 the 
quantity had risen to 616 lbs. The 
increase of chloral from 1869 to 1875 
was from lOlbs. to 720 lbs. Bromide 
of potassium, 6 lb. in 1855, 1,600 in 
1875 ; morphine, 1 lb. 6 oz. in 1855, 
to 20 lbs. in 1875. The progress of 
alcohol, considered as a therapeutical 
agent, is especially worthy of notice, 
fttween 1865 and 1875 the consump- 
tion of alcohol in the hospitals in- 
creased from 1,270 to 40,000 quarts. 
Brandy does not appear on the list 
until 1862, when four quarts were 
supplied ; in 1875 the quantity had 
risen to 4,108 quarts. Rum followed 
nearly the same rate of progression 
during the same time, from 35 to 
6,682 quarts. A remarkable fact 
brought to light by these statistics is, 
that in proportion as alcohol rose, 
leeches fell. Up to the year 1839 one 
million of leeches were annually sup- 
plied to the Parisian hospitals ; during 
the last twelve years the annual 
supply has been about 50,000. It is 
to be borne in mind that the anti- 
phlogistic and contra-stimulant me- 
thods had been chiefly applied to 
cases of more or less prolonged febrile 
excitement, subsequently giving rise 
to considerable depression, in other 
words, to typhus and typhoid fevers. 
So long as the doctrines of Broussais 
influenced French practice, depletion 
and starving were continued through- 
out the whole course of such cases. 
The returns from the Central Dep6t 
show that French practitioners have 
gradually accepted the views enter- 
tained in this country, and now adopt 
moderate stimulation combined with 
support in cases which were formerly 
treiated by the lancet and the leech. — 
Medical Examiner. 

Oastor Oil Lozenges. — ^Attention 



has been called to the fact that the 
so-called ** castor-oil lozenges" con- 
tain calomel, which is thus adminis- 
tered to the adult and infant popu- 
lation of the country without a word of 
warning as to its nature. A case of 
mercurial salivation in the person of 
a young girl, who had ignorantly 
eaten half a dozen of these lozenges 
in two days, led to the discovery of 
the true nature of " castor-oil lozen- 
ges. " 

Champagne. — Champagne-drink- 
ers will read with much interest, not 
wholly unmixed with misgiving, the 
details of an ingenious and profitable 
industry which owes its origin to the 
scientific enterprise of a Belgian 
"chemist expert." We refer (says 
the Pall Mall Gazette) to the ** fabri- 
cation of artificial champagne, with- 
out using wine," a process which re- 
sults in a compound sold at the 
wholesale price of from fivepence to 
sixpence per bottle, and retailed, to 
quote the words of the circular before 
us, at * * a great many establishments 
at Paris, such as coffee-houses, concerts, 
balls, eating-houses, &c. , at the price 
of five or six shillings per bottle. ' It 
is described by its inventor as a 
** wholesome and racy production 
owing to the analysis of the spark- 
ling wines of Epemay, Ay, and Sau- 
mur," a cause which at first sight 
seems but remotely connected with the 
effect. The meaning of the writer, 
however, is probably that the chemi- 
cal constituents of these wines, as ob- 
tained by analysis, enter in the same 
proportion into the "fabricated" be- 
verage. It is obtained, we are told, 
"by infusion; is clear, very spark- 
ling, and improves with age, and has 
all the properties of champagne wine" 
— ^but not, of course, all its " posses- 
sions," as the grape, we have been 
already informed, is omitted. Pur- 
chasers of the liquid will be further 
gratified by learning that neither "bi- 
carbonate of soda nor tartaric acid" 
will be required to make it effervesce. 
It is, in fact, the exact OT^^«ite. '^1 
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the famous Oxford port, the " proper- 
ties " of which were summed up in 
the phrase, that ** it was black and it 
didn't fizz." The champagne here 
described is white (or we presume so) 
and it does fizz ; and what more can 
be wanted ? Its euphonious name is 
the ^'Sicera Rosa" champagne, and its 
fabrication is ** very easy and requires 
no other implements than three com- 
mon tubs." Anybody, therefore, who 
is about to give a ball, and who has 
three tubs in his house, can apply for 
and obtain ** clear and explicit in- 
structions" for the manufacture of 
Sicera Rosa from the inventor, and 
will be able to supply his guests with 
this wholesome and racy production 
at a prime cost to himself of fivepence 
or sixpence per bottle. It needs only 
to become generally popular among 
us to add a new charm to the enter- 
tainments of the London season. 

Alcohol for the Siok Poor. — The 
question of the use of alcohol in the 
treatment of the sick poor, which is 
agitating so many boards of guar- 
dians, ai)pear8 to be generally decided 
in a manner confirmatory of the 
wishes of the medical oflScers, and 
these are nearly, says, the Lancet at 
the close of 1876, unanimous in in- 
sisting on the necessity of stimulants 
in disease. The Hexnam guardians 
lately appointed a committee to con- 
sider the matter, and the medical 
officers were asked whether they could 
recommend any reduction in the use 
of alcohol in their districts, and, if 
so, to what extent it would affect 
their present salary in consequence of 
their supplying other medicines in its 
place. The replies given were un- 
equivocally in lavour of maintaining 
the alcoholic treatment. 

Arsenical Colouring. — Mr. G. 
Owen Rees, Consulting Physician to 
Guy's Hospital, wrote to the Times 
on the 16th of June, 1877 :— " I have 
had occasion more than once to bring 
cases before the notice of the medic^ 
profession in which severe symptoms 
were experienced by patients who 



were being slowly poisoned with ar- 
senia This slow poisoning is going 
on at present very extensively, and I 
have, therefore, determined to address 
you, and ask a place in your columns 
for a short statement which, I trust, 
may be seen and considered by your 
numerous readers. In a recent num- 
ber of the British Medical Jcyu/nud I 
described a sad instance of poisoning 
by an arsenical colouring matter con- 
tained in the green caBco lining of 
some bed curtains. For months and 
months this source of poison was not 
discovered, and the symptoms were 
treated as those of natural disease. 
On the removal of the curtains the 
patients at once recovered their health. 
This poisonous lining has been sold, 
and, I believe, is stifl selling, freely, 
and is, doubtless, producing severe 
suffering. 

"There is, however, another source 
of arsenical poison of which I have 
onl^ lately been informed, and against 
which I would especially warn your 
readers. It exists in the colouring 
matter of a green muslin, which, I 
am told, is much used for ladies* 
dresses. I am indebted to Dr. Debus, 
the Professor of Chemistry in our 
school at Guy's Hospital, for this 
observation. He made the examina- 
tion of the bed curtain lining above 
alluded to, and thinking that other 
green-coloured goods might also con- 
tain arsenic, he purchased some mus- 
lin of a very beautiful pale-green tint 
for analysis. It proved to contain 
upwards of 60 grains of an arsenical 
compound (Scheele's green) in every 
square yard, and this was so slightly 
incorporated that it could be dusted 
out with great facility. Now, it is 
not easy to conceive anything more 
lamentable than this, nor do I see 
how the evil can be arrested save by 
the interference of Government. 
Here is a cause for nausea, vomiting, 
violent headache, inflammation of 
the eyes, &c., which can only be 
removed by stopping the manufacture 
of these d^etenous fabric& Our sus- 
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picions ahonld not only be directed to 
material of green CQlonr, for Dr. 
Debus informs me that the beantiful 
red, scarlet, and mauve colours so 
much in use and so justly admired 
are sometimes contaminated with the 
arsenic used in their preparation, the 
metal not bein^ always properly 
separated. Imagme what the atmo- 
spnere of a ball-room must be where 
these muslin fabrics are worn, and 
where the agitation of skirts conse- 
quent on dancing must be constantly 
discharging arsenical poison. The 
2>allor and languor so commonly ob- 
served in those who pass through the 
labours of a London season are not to 
be altogether attributed to ill-venti- 
lated crowded rooms and bad cham- 
pa^e, but are probably in great part 
owmg to the inhalation of arsenical 
dust shaken from the clothing of a 
number of poisoners, who, tnough 
blameless, are not the less pestilen- 
tiaL" 

A New Test for Blood. — A new 
test for blood was introduced to the 
notice of the Paris Academy of 
Sciences by M, Cazeneuve on . March 
5th, 1877. With boiling water and 
a little ammonia an alkaBne solution 
of h^matosine is made, and placed in 
a suitable vessel. Examined with 
the spectroscope the characteristic 
band of alkaline solutions of hsema- 
tosine is observed ; but on the addi- 
tion of a few drops of hydrosulphite 
of soda the dichroic tint disappears 
and gives place to a crimson or rosy 
red, closely resembling the colour of 
a solution of oxyhaemaglobin. 

Teetotalism. — Sir Henry Thomp- 
son presided in February, 1877, at a 
meetmg held at Exeter Hall for the 
purpose of furthering the cause of 
teetotalism. The British Medical 
Journal tells us he said that alcohol, 
he believed, had a certain value to 
the human body as a stimulant ; but 
he who adopted it regularly drew a 
bill at a high percent^e on the fu- 
ture. ConSantly whipping a horse 
could not add to his longevity. Al- 



cohol certainly could be turned to 
good account in medicine. He did 
not advise his healthy patients to 
take it, but he had known the time 
when a man was lying on a IkmI of 
sickness, with his strength flagging 
and his nervous system tadiug away, 
and who did not care to live, liad re- 
covered from a dose of alcohol judi- 
ciously administered to him. Alcohol, 
however, affected different people in 
different ways ; some could take 
liquor to a laige extent with a consi- 
derable amount of impunity, while 
others could take little or none with- 
out being physically injured by it. 
It was tne brain-workers who could 
not stand alcohol TN'ithout injur}'. 

A Case of Croup. — Les Mondcs 
states that Dr. Durodi(J has lately 
treated successfully a case of crouj), in 
a child seven years old, by scraping 
the larynx. The method is to intro- 
duce rapidly the left index finger 
into the pharynx, so as more surely 
to reach the upper laryngeal opening ; 
then, with the right hand, a }»ieco 
of curved whalebone is introduced, 
having a small piece of spongt; fixed 
at the end, soaked in tepid water. 
After three or four movenientH up 
and down the instrument was (juickly 
withdrawn, and this was dojK^ tlireo 
different times at each sianrr.. 'i'lio 
sponge was covered, each time, with 
debris of false membranes. The, in- 
strument has a reflex as well aH ii 
mechanical action, causing HpasnKxlic 
movements, which provoke the cjeo 
tion of the false membrancH. i'lio 
child rapidly improved. 

Health and Disease in Switzer- 
land. — At the recent annual in<M'tinf( 
of the Helvetic Acmlemy of ScieiK-cH 
in Basle (an account of which appears 
in Archives des Scir.7vccii)^ Dr. Lom- 
bard presented a sanitary map of 
Switzerland, on which was traced 
with <lxfferent colours the geographi- 
cal distribution of some maladies. 
He communicated some interesting 
facts in medical geography. Thus, of 
blind people, there are 77 people in 
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Switzerland in a hundred thousand 
Inhabitants, a small proportion as 
compared with that in France, which 
is 84 ; Sweden, 81 ; and Norway, 
184. There are, however, more blind 
persons in Switzerland than in Ba- 
varia, 52 ; Prussia, 58 ; and Bel- 
gium, 66. The insane, with whom 
may be included idiots and cretins, 
number about three in a thousand 
inhabitants, or 300 in a hundred 
thousand. This proportion is greater 
than that of France, 238 ; Scotland, 
185 ; Bavaria, 110 ; while there are 
more insane persons in Wurtemberg, 
312 ; and Norway, 340. The deaf 
mtUes form 245 hundred thousandths, 
or 2^ per thousand of the ^pulation 
— ^that is to say, about 5 times more 
than in France, where they are only 
68. There are 106 in Iceland ; 102 
in Wurtemberg ; 46 in Belgium ; 58 
in Bavaria ; and 60 in Saxony. 

As regards various forms of disease 
in Switzerland, the following are Dr. 
Lombard's conclusions : — 1. Switzer- 
land is very little visited by malaria, 
which is gradually disappearing 
throughout the country. Tessin and 
Valais are the chief cantons attacked. 
2. Inflammations of the chest are 
common, especially in high regions. 
8. Pulmonary phthisis is less fre- 

?uent than in most European States, 
t becomes more and more rare as you 
rise above the sea level, and quite 
disappears in the high valleys. 4. 
Goitre and cretinism exist in various 
degrees ; the former almost every- 
where, the latter in certain moun- 
tainous regions of the Alps, and, in 
less degree, in the Jurassic valleys. 
These two endemics are gradually 
diminishing. 5. Eruptive fevers are 
rather rare and mild. 6. Epidemic 
diseases, especially cholera, are rare ; 
cholera has never reached the centre 
of the country, only the frontier 
towns. 7. Alcoholism tends to in- 
crease as everywhere else. — English 

Learned Tblevea. — In a book 
recently published in China the 



author, who has resided in England, 
accounts for British scientific progress 
by the fact that the English mive 
undoubtedly robbed the Chinese of 
their learning. One method adopted 
by English scientists has been the 
making of an extract from the eyes of 
Chinese who have become Christians, 
and touching the eyes of forei^ers 
with it, by which they have oeen 
enabled to understand astronomy, 
and perceive the mineral wealth of 
the earth. Another valuable medicine 
for the promotion of intelligence has 
had, for one of its ingredients, the 
brains of a Chinese girl who had 
embraced Christianily. Other medi- 
cines have been mixea with the brains, 
and the compound made up into pills, 
which received their final touch in 
the shape of incantations instead of 
sugar coating. 

Ck>ld Baths for Typhoid Fever 
Patients. — Dr. Mayet has lately 
famished in the Gazette Hehdomadaire 
some interesting statistics from Lyons 
hospitals with regard to the treatment 
of typhoid fever with cold baths. It 
is shown that the patients thus treated, 
though taken from amongst those 
most seriously attacked, have always, 
since 1874, presented a less mortality 
than those who have been treated 
otherwise. He also points out to his 
colleagues that the mortality of 
typhoid patients has been increasing 
in the hospitals as the number of 
patients subjected to Brand's method 
(of baths) has been diminished. 

Morning Drinking. — The plea- 
sures of " early purl " are commemo- 
rated, says the Sanitary Record, in a 
classic ditty which had at one time 
considerable popularity. A very curious 
case recently reported from St. Mary's 
Hospital may serve as a valuable 
caution to early risers and to con- 
scientious publicans. This man, a 
cab-washer, had completely lost the 
use of his upper extremities, while 
Ms voice \?a,% Ttduced to the merest 
whisper. On \>^\il% ojoft^'civsfc^ "V^^ 
statecL thaY,, as "he "viksraiXi^ A^^^5s.\£i& 
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work JQst as the public-houses opened, 
he always had the very first glass of 
beer or gin that was served in the 
moraiiu^ ; that is to say, the liquor 
which had remained all night in the 
drawpipe in contact with the lead. 
His gums showed the well-known 
blue fine indicative of lead-poisoning, 
and other confirmatory symptoms 
existed which need not be detailed 
here. Some of the ^ which he drank 
every morning havmg been procured 
and tested, gave 1 '430th of a grain 
per fluid ounce. He was ultimately 
cured by the use of iodide of potassium 
and galvanic baths. 

Two Hannless Doses that Make 
One Poison. — Chlorate of potassium 
and iodide of potassium are both 
entirely harmless in suitable doses. 
Furthermore, these two salts do not 
react upon each other in solution, 
even at a boiling heat. Yet it has 
been proved that, when they are ad- 
ministered together, they do combine 
in the stomach, producing iodate of 

Sitassium, which is poisonous. M. 
elsens found that dogs could take 
the chlorate, or iodide, in doses, from 
five to seven grammes, with impunity; 
but that a mixture of the two killed 
them in a few days, with the symp- 
toms of poisoning by iodate of potas- 
sium. This combination must there- 
fore be avoided. Indeed, as a general 
rule, the chlorate is so unstable, and 
80 ready to give up its oxygen, that 
it cannot safdy be combined with any 
substance capable of oxidation. — 
American Journal of Pharmacy. 

Poisonous Toys. — It has been 
remarked that objects made of caout- 
chouc are often of an injurious 
character, the substance containing 
impurities, especially zinc oxide. 
Children have often suffered injury 
through the perforated tops of their 
sucking bottles being of this character, 
and owing to the agitation this has 
roused caoutchouc suckers containing 
zinc are now rare. In a recent paper 
to the Berlin Chemical Society, M. 
ToUens remarks that a similar danger 



still attends the use of toys made of 
caoutchouc (animals, doUs, &c.)» 
which are so common. He mentions 
a case in which a child had received 
one of these dolls, and, from holding 
it a ^at deal to his mouth, was. 
taken ill. The doll, when placed in 
vinegar, became coated with incrusta- 
tions (in fact, acetate of zinc). On 
further examination, M. Tollens was 
surprised and shocked to find what & 
quantity of zinc oxide was present 
in such articles. He got from 7329 
gramme of the figure 0*4446 gramme 
of zinc oxide, or 60*68 per cent. Be- 
sides zinc oxide, there was some lime, 
iron oxide, and phosphoric acid in the 
ashes. Another doll, which he got 
in a shop in Brunswick, and which 
was specially stated to be quite 
"harmless," yielded 67*68 percent, 
of ashes, consisting of zinc oxide with 
small traces of impurities (lead, iron, 
lime, and smalt). There can be little 
doubt the illness of the child was due 
to the cause indicated. — English 
Mechanic, 

Apparently Dead. — The danger 
of being buried alive is happily sm&, 
the states which nearly resemble 
death being very rare ; and the 
danger is less now (thanks to science) 
than formerly. An interesting case 
of apparent death has recently been 
made known by a Vienna physician. 
A nervous young woman, after extreme 
emotion, was seized with violent 
convulsions, followed by loss of 
consciousness. A doctor was hastily 
summoned, and used all possible 
remedies, but in vain ; she no longer 
gave any signs of life. He declared 
that life was entirely gone ; but on the 
advice of a brother physician it was 
agreed that the body should not be 
interred before the first manifest signs 
of putrefaction had appeared. The 
third doctor called in (who relates the 
incident) went to the body and care- 
fully examined it. The skin was 
cola, the limbs wholly relaxed^ felL 
heavily wlaftn "WAafc^«sA\^ ^ \ ^^q^sm?*. 
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Still one could hear in the region of 
the heart an extremely weak and in- 
termittent sound. Observing very 
closely and long the doctor could also 
distinguish a very faint and slow 
respiratory movement in the pit of 
the stomach. With the aid of an 
electrical apparatus he had brought 
with him he found that all the muscles 
. of the limbs, the trunk, and the face, 
contracted strongly under influence 
of the induction-current. Thus en- 
couraged the doctors renewed their 
efforts to recall the girl to life, and 
this time they met with hardly- 
expected success. The patient who 
had been 44 hours in lethargy, woke 
up cotoipletely^, regained gradually the 
use of her hmbs, and tne power of 
speech. She afterwards stated that 
she had heiu*d all that had been said 
about her, but had not been able to 
make the least movement or give the 
least sound, when they spoke in her 
presence of death and buriaL 

Health In Raw Meat. — Raw meat 
is now used to a considerable extent 
as an agent of hygiene and thera- 
peutics. The following directions 
with regard to it, from the JourTwH 
de PJuirnmcic, may not be without 
interest. Beef is preferable to mutton. 
The fat should be removed (one reason 
being that it may contain crysticercus). 
The Dest part is the room steak {sic). 
The fibres are here best suited for 
rasping (rdpage) in longitudinal direc- 
tion. This is the best mode of divi- 
sion. Chopping removes from the 
meat most of its juice, and does not 
give such good division. The rasping 
IS done with a sharp knife-blade, the 
sharper the better. The piece of meat 
should be pretty thick, and of lozenge 
shape ; the rasping can be done on all 
the faces, in the natural direction of 
the muscular fibre. The piece should 
rest, held by one hand, on a resistant 
and slightly inclined plane. The 
meat is generally reduced to the form 
of a pill or bolus, which, is rolled in 
powdered sugar or crumb of bread. 
If it cannot he taken thus, it may "be 



given under the mask of bouillon, 
which should be cold. One of the 
best methods is to prepare a thin 
porridge of tapioca ; let it cool till 
it cannot cook the meat in the least 
Then the meat, finely rasped, is intro- 
duced into a maU qna^ of cold 
soup, till the mixture is complete. 
This mixture has the aspect ana con- 
sistence of a fine soup of tomatoes. 
Next, the tapioca porrioge is gradually 
poured on this soup, the mixture being 
constantly stirred. Thus a hom<»e- 
neous porridge is obtained, in which 
the meat is so well concealed, that no 
one would detect it unless previously 
advised of its presence. 

" Vital Air.^'— Dr. B. W. Richard- 
son, F.KS., delivered a lecture in the 
spring of 1877 at the Society of Arts 
on "Vital Air," the name which 
Priestley gave to his discovery of 
oxygen. After describing in a pecu- 
Harfy striking way the better known 
phenomena connected with breath- 
mg, and iUustrating his subject by 
magic-lantern slides, Dr. Richardson 
peitormed an experiment of his own 
to show the effect of oxygen upon 
the blood. He placed, not only some 
carbonised blood, but also a little 
soap, in a bowl, and blew oxygen 
into it from a bladder. A cellular 
structure was rapidly formed by soap- 
bubble upon soap-bubble, and, at the 
same time, the black blood, charged 
with carbon, changed to bright crim- 
son. Doctor Richardson added, as a 
comment, that he believed similar 
gaseous pressure formed the vesicular 
structure of the lun^, and that, per- 
haps, all the artenes of the body 
began by gaseous pressure. When 
one of the vesicles or bubbles bursts 
in a horse, the air becomes lost in the 
elastic cellular tissue which surrounds 
the vesicles, and the animal makes 
the peculiar noise known as "blow- 
mg. 

Following his account of the re- 
gular action of the animal economy 
wifh. Tftgaid to "vital air" by other 
\ inatasicea oi *\rYt^«c «jsi\Karc^ Dr. 
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Bicliardson gave an account of those 
experiments of Brodie and Broughton 
by which they found that life-giving 
oxygen might become a narcotic poi- 
son. Attracted at the commencement 
of his career to these experiments, 
Dr. Richardson himself found that if 
the oxygen were continually renewed, 
the poisonous effect was not revealed. 
It was only when the same oxygen 
was breathed over and over again — 
say three times — that the animals 
placed in it died. But if you sub- 
jected this deteriorated gas to an 
electric discharge, it became again ex- 
hilarating and capable of supporting 
the slow combustion which is animtu 
life. What the precise charge was, 
whether the electric sparks killed 
something added to oxygen by ani- 
mals and which hitherto had escaped 
all tests, or whether the sparks pro- 
duced an allotropic change, he did 
not know, but the fact was undoubted. 
The circulation may be deranged, not 
only by an alteration in the vital air 
supplied to the lungs, five per cent, 
of which is absorbed and goes to sup- 
port the eremacausis (slow combus- 
tion), but also by an alteration of the 
nervous system which regulates the 
flow and maintains the balance in the 
veins. We can introduce chemical 
substances into the body which will 
destroy that elaborate compensatory 
action. Nitrate of amyle will have 
this effect very thoroughly. So will 
alcohol, or some other drugs, and so 
will intense cold. Under the influ- 
ence of the nitrate, the heart may at 
one stroke thrust the whole of the 
blood out of the lung and leave it as 
white as the face in syncope. If the 
dose is less violent, the lung will be 
congested, and congestion of the lunga 
caused by cold is the cause of deam 
in a constant proportion to the changes 
of the thermometer. In conclusion, 
the lecturer observed that the know- 
ledge of such facts, and the obvious 
deductions from them, would enable 
the public to perceive what the physi- 
dan and public medical oflicer would 



wish to have done to make life longer 
and health better among the whole 
community. 

Allopathy and HomoBopathy. — 
An endeavour was made during 1877 
by some leading practitioners in Lon- 
don to amalgamate these hitherto 
conflicting branches of the medical 
profession. It led to some pungent 
criticism jfrom both sides. The Times 
lent its columns to the disputants, 
and from one contribution we extract 
the following advanced definition of 
homoeopathy : — 

**True homoeopathy consists sim- 
ply and solely in prescribing for 
disease such remedies as are competent 
to produce a similar disordered state 
of health in a healthy person. This 
alone is homoeopathy. To carry out 
homoeopathy it is necessary that drugs 
be proved on persons in health. It 
is further necessary that the amount 
of drug given to cure be less than 
that required to produce disease ; 
and, finally, it is requisite that 
medicines should be given singly, un- 
combined with others. These are 
the corollaries of homoeopathy. They 
are inseparable from it ; no one can 
satisfactorily practise homoeopathy 
without seeing their necessity or 
availing himself of them ; and, so far 
as we are aware, no one attempts to 
do so. On the other hand, the so- 
called and much misunderstood * psora 
theory ' may be true or false ; the dy- 
namisation theory may be true or 
false ; the globule may be the best or 
the worst medium for prescribing me- 
dicines ; the 30th dilution may be 
the best or the worst dose in all cases, 
and homoeopathy remain unaffected. 
These are questions which have no- 
thing whatever to do with homoeopa- 
thy or its principles. And yet, when- 
ever we read a description of homoeo- 
pathy in a non-homoeopathic medical 
journal, we find it consists almost 
entirely of a reference to the doctrine 
of psora, the dynaimsa.tvQ>\s. -yKsstss^^^ 
and tlie acGe^\a.^avi q.1 'Os^'^^^'Csv^SiBi^ 
tionast\Le^oa^ViLfiSL^i»sK?^\ "^OsS^^ 
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there is not a medical man openly 
practising homoeopathy who does not 
Delieve in the doctrines involved in the 
definition of homoeopathy which we 
have just given, there are but very 
few who have any belief at all in 
those teachings of Hahnemann which 
are by our adversaries constantly 
paraded as true homoeopathy. " 

Researches on Marsh-Miasma. 
— The connection of intermittent 
fever and various forms of malaria 
with evaporation of marshes is a well- 
known fact, but little understood 
hitherto. Some recent researches by 
MM. Lanzi and Terrigi, in Rome, 
seem to throw light on it. M. Lanzi, 
who has carefully studied the micro- 
scopic fauna and flora of the Roman 
marshes, has found in the cells of 
algae got there certain dark granules 
penetrating into the endochrome, or 
into the chlorophyll of algae having 
this substance. These granules, some- 
times separate, sometimes in groups, 
are more numerous the more advanced 
the algae in the state of death. At 
length they fill the whole cells, which 
then look no longer green, but black 
imder tlie microscope ; the algae begin 
to smell, and enter into putrefaction. 
Now, a similar process to this — which 
M. Lanzi traced in his aquarium — 
occurs annually in the Campagna. 
Marshes are formed in winter, which, 
in spring, develop abundant algae. 
In summer the waters retire, leaving 
large surfaces covered with these algae 
in a putrescent state, the ground 
afterwards growing phanerogamous 
land plants. Towards autumn the 
algae also die in the parts still covered 
with water, and the bottom of these 
marshes is a layer of corrupting 
slime, in which the microscope de- 
, tects everywhere the above-mentioned 
dark granules. M. Lanzi also found 
bacterium termo and vibrio serpens, 
which he referred to animal remains. 
These gmmA^^ may also arise in decay 
of other plants, where there are no 
marshes proper. M. Lanzi considers 
them of the nature of ferments. 



They are to be found in abundance 
in the atmospheric dust of the Ro- 
man Campagna, and may be lai^ly 
developed from this by cultivation. 
Now, the pigment granules found in 
the liver and spleen of individuals 
suffering from maleria, have quite 
similar properties to those ferment 
granules, and they can be developed 
quite similarly. M. Terrigi nas 
specially devoted himself to the means 
01 disinfection, which may prevent 
the decaying process and development 
of the ^nmes ; he found chloride of 
lime, hme, and chloral, the most effi- 
cacious. With aspirators and air- 
filtering apparatus, he ascertained 
that the germs rose to a height of 
60cm. above the marsh bottom, where 
they could easily be carried away 
by the winds. M. Terrigi found the 
''malaria-melanin" (as they call it) 
abundant in the liver and spleen of 
guinea-pigs that had breathed the 
marsh air for some time. — English 
Mechanic, 

Ozone as a Sanitary Agent — 
Some rather important statements 
with regard to ozone as a sanitary 
agent have been laid before the Paris 
Academy of Sciences during the pre- 
sent year. M. De Carvalho described 
an apparatus for ozonising the un- 
healthy air of dwelling-rooms ; the 
air is to be passed, by means of an 
aspirator, through a tube, in which 
the silent discharge of a Ruhmkorff's 
coil takes place ; and the author is of 
opinion that air subjected to this 
treatment will be freed from the or- 
ganic matter suspended therein, and 
its harmful charaicter destroyed. To 
his paper are appended some remarks 
by r. Thenard, who says he con- 
siders it is high time that not only 
the public, but learned men should 
be made acquainted with the errone- 
ous nature of the views generally held 
respecting the action oi ozone on or- 
ganisms. So far from having a bene- 
ficent effect, ozone is one of the most 
eneigetic "po^soua known ; and the 
grave mcVAftiAa \MOcl \i«:^^\k3N^"^\>LS<^ 
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in his own laboratory do not leave 
the slightest room for doubt about 
the matter. While leaving the phy- 
siological aspects of the question to 
M. A. Thenard, who has a work on 
the subject in preparation, he confines 
himself to stating that under the in- 
fluence of ozone, even when very 
largely diluted, the blood corpus- 
cles rapidly cohere, and even change 
their form, the pulse beats more 
slowly and in so very marked a de- 
gree, that in the case of a guinea-pig, 
where the beats were nominally 148 
per minute, they fell to one-thirtieth 
after the exposure of the animal for a 
quarter of an hour. In the present 
day, when medicine possesses in a 
knowledge of temperatures so excel- 
lent an indication of the stage of a 
disease, it is possible, he considers, 
that an agent may be found in ozone 
for controlling them when too high ; 
to introduce, however, without fur- 
ther consideration ozone into our 
rooms with the fallacious notion of 
thereby destroying bad air, is highly 
dangerous. While the most powerful 
poisons, when rightly administered, 
constitute some of our best remedies, 
we must first have learnt how to 
apply them, lest we fall into error as 
regards the right time for application 
and the strength of the dose. Thenard 
then asks the question: "Are we 
sure that there is ozone in the air ? 
Its presence in our atmosphere is de- 
termined by the change in the depth 
of colour of prepared paper. Do we 
know that there are no other sub- 
stances in air which can affect the 
paper in the same way ? By passing 
a current of air through a gas blast 
Wittmann obtained air which acted 
on the prepared paper as ozonised air 
does : while, however, this air disin- 
fected putrid water without rendering 
it acid, ozone, so it is stated, did not 
disinfect it, but turned it acid. More- 
over, it is known that ozone cannot 
exist above 200 degrees, and yet the 
air jDodifted by Wittm&im^a method 
had been exposed to the temperature at 



which glass softens. Although he is 
not prepared to deny the possible pre- 
sence of ozone in the atmosphere, he 
holds it rash to regard as proved what 
is still vague and uncertain, and, may- 
be, dangerous." 

The Phenomena of Digestior.— 
From a paper in the Comptes Jiemlus 
we learn that M. C. Richet has had 
an opportunity of renewing the direct 
observations made in America many 
years ago by Dr. Beaumont upon the 
action of the stomach. A boy, suft\*r- 
ing from an impassable constriction 
of the oesophagus, was operated upon 
by Professor Vemeuil, who performed 
upon him the dangerous operation of 
gastrotomy. The operation was suc- 
cessful, and established a permanent 
opening into the stomach, through a 
sound place in which the necessary 
food was administered to the patient. 
In some respects the case was pecu- 
liarly important, as the complete 
impermeability of the oesophagus pre- 
vented any admixture of saliva with 
the gastric juices. M. Richet found 
that the stay of the food in the 
stomach was rather variable, but it 
was generally from three to four hours 
in case of ordinary food, such as 
starchy materials, fats, and meat. 
With milk the stomachal digestion 
lasted from a hour and a half to two 
hours ; the absorption of water and 
alcohol was much more rapid, as no 
traces of them were to be found in 
from 36 to 45 minutes. The food 
does not gradually disappear from 
the stomach, but apparently it passes 
through the pylorus almost, as the 
author says, en bloc. During the first 
three hours of digestion the volume 
of the mass of food is unchanged ; 
then, within a quarter of an hour at 
the utmost, the whole has passed 
away. Hunger is not caused simply 
by emptiness of the stomach ; the 
organ is generally empty in four hours 
after a meal, but the sense of hunger 
is not Mt \m.tvV Vx'fc \^^^ q1 ^.Viovife 
six hoxMca. To ^\aMi ^^asa ^^^^gw^. 
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stomach several times with distilled 
water, and then gave the unfortunate 
boy something tasty to chew, when 
by a reflex action the secretion of 
gastric juice was pretty abundantly 
produced. The average acidity of the 
gastric juice, whether pure or mixed 
with food, was found to be equivalent 
to 1 '7 grain of hydrochloric acid per 
1,000 grammes of li(juid. It vaned 
from 0"5 to 3*2 grams. Wine and 
alcohol increase the acidity ; cane 
sugar diminishes it. When acid or 
alkialine liquids are injected into the 
stomach its fluids tend rapidly to re- 
sume their normal acidity, the latter 
being attained in about an hour. The 
gastnc juice is more acid while diges- 
■ tion is going on, and the acidity in- 
creases slightly towards the end of 
the operation. 

The Diseases that EilL— The 
Registrar-General shows, in the report 
which he issued in the winter of 1876 
on the year 1874, that two-thirds of 
the deaths in England occurred from 
one or other of 15 causes. Bronchitis 
heads the list ; it caused 53,022 
deaths, a larger number than in any 
year included in a table extending 
over the preceding 15 years. Next 
comes phthisis, or consumption, 
which cut short 49,379 lives, a 
smaller number than in almost any 
of the preceding 15 years. Atrophy 
and debility account for 30,995 deaths, 
chiefly of young children. Old age, 
which should be highest on the fist 
of causes of death, is fourth, and to 
it 28,604 deaths are referred ; the 
list includes 12,495 men and 16,109 
women, all over 65 years old, and 
some centenarians. Heart disease, 
which continues to increase, accounts 
for 28,513 deaths ; and convulsions 
caused 27,139, almost all of them 
deaths of children. Pneumonia, more 
fatal than for some few years, oc- 
casioned 25,927 deaths. Eighth on 
the list stands scarlet fever, to which 
as many as 24,922 deaths are attri- 
buted ; an epidemic of scarlet fever 
Wadset in, and this numheria nearly 



double that of either of the two next 
preceding years. Diarrhoea, which ia 
more fatal than it was 20 years ago, 
caused 21,204 deaths, more than 
18,000 of them occurring among chil- 
dren under five years of age. Dr. 
W. Farr thinks it not improbable, 
that the mixture of .sewage in water 
tends to spread this. disease among* 
children. Apoplexy and paralysis, 
both of them on the increase of late 
years, caused 12,848 and 12, 672 deaths 
respectively in 1874 ; but diseases 
of the nervous system did not show 
so great an increase in that year as 
diseases of the organs of circulation. 
Measles was more fatal than on the 
average ; it was the cause of 12,255 
deaths. Cancer, one of the longest 
and most painful diseases to whidi 
mankind are subject, is growing more 
fatal, and as many as 11,011 deaths 
were ascribed to it in 1874, com- 
prising 3,470 males and 7,541 females. 
Cancer spares the young ; most of 
the deaths occur at ages above 45, 
and it is noticeable in the year's re- 
turns that under that age the deaths 
of males were more numerous than 
those of females, but at ages over 45 
there were registered 2,991 deaths of 
males and no less than 7,114 deaths 
of females. Dr. Farr's comment is 
that ** forces which had been ex- 
pended in building up normal organi- 
zations were then diverted towards 
heterologous structures. " Last on the 
list of the 15 chief foes of life come 
premature birth, which in 1874 ac- 
counted for 10,527 deaths, and whoop- 
ing-cough 10,362 deaths. The rate 
of mortality in the year from ^1 
causes was not above the average, but 
it was higher than that of the pre- 
ceding year ; nearly half the excess 
was attributable to scarlet fever and 
measles, while atmospheric and other 
agencies raised the deaths from many 
causes. 

In reviewing the causes of death, 
Dt. Farr remarks that tubercular dis- 
eases 8\iO^ svgaa qS. «v3Jaaidence. 
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aie noticed as having shown a ten- 
dency to decline since three forms of 
fever have been distinguished in the 
returns, but enteric fever showed no 
symptom of decline. Gout still holds 
its own. The death-rate from alco- 
holism was higher in 1874 than it 
had been for some years. Hydro- 
phobia, notwithstanding police regu- 
lations, is twice as fatal as it was 20 
years ago ; there were 61 deaths from 
this cause in 1874. The violent deaths 
were 17,920, the highest number yet 
registered. Nearly all were from 
accident or negligence, but the execu- 
tions reached me unusual number of 
18, and there were 1,592 suicides. 
There were 1,249 persons killed on 
railways in the year in some way or 
other. The year's returns show 
1,313 persons kuled by horse convey- 
ances ; tram-cars killed 62, omni- 
buses only 56 persons. By cabs 61 
persons were killed, and by carriages 
82, and this limitation of the num- 
bers is nested as implying great skill 
on the part of the drivers in streets 
often crowded. There were 942 deaths 
from injuries in coal mines, and 118 
from injuries connected with copper, 
tin, iron, and other mines. Deaths 
by poisoning increased to 461, about 
a third of them being ascertained 
suicides. There were 25 boys and 
men, nearly all following out-door 
occaWtions; kUled by Ughtning. 
Sunstroke was fatal to 90 persons, 
and 114 deaths were ascribed to 
gelatio and exposure to cold. A girl 
only 14 years old, daughter of a 
labourer, died in childbirth. There 
was a death from the bite of a fox, 
from the bite of a rat, from the 
scratch of a cat, from the bite of a 
leech, from the sting of a hornet, and 
two from sting of wasp. Thus by 
one way or another more than half a 
million persons closed their lives in 
England in the year. 

Water and Epidemics. — On the 
4th of October, 1876, Professor J. 
Bischof^ of London, laid before the 
Congrhs International d'Hygi^ne et 
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de Sauvetage at Brussels a paper on 
the connection between water and epi- 
demics. The importance of this sub- 
ject is so universally acknowledged 
that an extract may be of interest. 

According to the most recent re- 
searches, certain microscopic organized 
or living bodies constitute in all pro- 
bability the specific noison or conta- 
gion which causes the spreading of 
epidemics. Whenever there is a fresh 
outbreak of an epidemic in a locality, 
the first case is sure to be in connection 
with a like case in some other locality. 
This fact, the result of extensive ex- 
perience, 'goes far to demonstrate that 
contagia can only be produced by self- 
multiplication and not by any chance 
or coincidence. If this be so, they 
are endowed with one of the fore- 
most properties of Hving beincs. In 
the case of cholera and typhoid fever, 
to which the paper was mainly con- 
fined, the contagion is contained in 
the bowels and excrements of the 
persons affected with either disease, 
whence it is conveyed by various 
means — sometimes by the air, but 
most frequently by water — ^into the 
mouths of other persons, who thus 
contract the disease. Hence the im- 
portance attached to our water sup- 
plies. The most wholesome potable 
waters are spring water, deep well 
water, and upland surface water from 
uncultivated land. Eain water, col- 
lected and stored in the usual manner, 
and surface water from cultivated land 
should be considered suspicious j and 
river water which is polluted by sewage 
and shallow well water is dangerous. 

The two last-named sources are of 
the greatest possible interest, as, not- 
withstanding their dangerous char- 
acter, drinkmg water is very largely 
obtained from them. River water, 
as is well known, is mostly polluted 
by sewage and a variety of disgusting 
filthy matter. There is, therefore, 
every danger that it may also receive 
infect^^ ftiLC^ceoi'eiT^X.^TMa^^ "SS. *^jsc«. 
hap^ua, TV.O ^ToXfc^^e^ss^ Sa. ^^^^^^ 
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through sand, or by oxydation of the 
organic matter through the continued 
exposure of river water to the air. 
The former was conclusively proved 
by the epidemic at Lausen, Switzer- 
land, in 1872, the latter by practical 
experiments. It is also alleged, but 
without any proof whatever, that the 
enormous dilution to which organic 
Impurities are subjected in rivers 
renders them harmless. Now, if con- 
tagia were a poison like, say, strych- 
nine, this might hold true ; but if it 
consists of organized bodies, they or 
their progeny can just as well find 
their way down the river as other 
living beings, such as fishes — nay, 
even more readily, considering the 
stupendous rate at which some such 
low organisms multiply. F. Cohn, 
of Breslau, has calculated that one 
single bacteria might within five days 
fill by its progeny the whole ocean, 
supposing there to exist a sufficiency 
of food for them. 

During the three epidemics of 1832, 
1849, and 1854, when the whole or 
almost the whole water supply of 
Glasgow was pumped out of the River 
Clyde, the mean mortality of cholera 
was 121§ per 10,000, while during the 
epidemic of 1866, after the magnifi- 
cent supply from Loch Katrine had 
been introduced, it fell to 1 6-10 per 
10,000 of population. These figures, 
Professor Bischof holds, prove that 
the pure water prevented the spread- 
ing, while the river water was the 
chief carrier of the contagion. Similar 
evidence is to be gathered from the 
outbreak of cholera in the east dis- 
tricts of London in 1866 and from 
numerous other instances given. 

Shallow wells are almost always 

much polluted by sewage and by 

animal matter of the most disgusting 

origin. Here the danger is the greater, 

because it cannot be readily detected, 

and because sewage containing con tagia 

can £"3112 access to the well in a most 

concentmted form. The disastrous 

consequences have been demonstrated, 

^on^ many other instances, by the 



cholera epidemic of 1854 in Broad- 
street, London. A child died of 
diarrhoea in a house adjoining the 
public pump. Its dejections were 
poured into the defective drain and 
thence gained access to the well. 
Soon after 90 out of 860 inhabitants 
were fatally attacked by cholera, the 
well forming almost the exact centre 
of the epidemic. Throughout, where 
the well water was drunk, infection 
followed, while within the infected 
district, even in infected houses, those 
escaped who did not use it. Two 
ladies living quite away from the dis- 
trict who had the pump water sent 
out to them died after drinking it. 
The water was bright, sparkling, and 
highly palatable. 

What, then, should be done if a 
water supply is not beyond suspicion ! 
The only radical remedy is certainly 
the substitution, as at Glasgow, of a 
water which is not liable to pollution 
by human excremental matter. Only 
if this cannot by any means be at- 
tained, artificial filtration, or rather 
purification, of the water is recom- 
mended. Frequent reference is made 
in Professor Bischofs paper to the 
Sixth Report of the Royal Commis- 
sion on Rivers Pollution. The result 
of their investigation as to artificial 
purification of potable water is that 
nitration on a large scale through 
sand does but slightly remove organic 
impurities. They therefore recom- 
mend filtration through animal char- 
coal or spongy (metallic) iron in 
domestic filters. 

The removal of organic matter by 
fresh animal charcoal is very satisfac- 
tory, but the material must be re- 
newed every three to six months, ac- 
cording to the purity and quantity of 
the water filtered. The Commis- 
sioners found that otherwise myriads 
of minute worms were in some in- 
stances developed in the animal char- 
coal, and passed out with the filtered 
water. Thus they arrived at the con- 
clusion. t\ia.Y, '* ^Sift ^\Q^«^Y which 
I animel chaiGoaX. -^saeasfc^ \sl ^ \^:^ 
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degree of favouring the growth of the 
low forms of organic life is a serious 
drawback to its use as a filtering 
medium for potable waters." 

The best results were obtained by 
the Commissioners with spongy (me- 
tallic) iron. This filtering medium 
being of inorganic origin is free from 
the disadvantages of animal charcoal. 
During continuous filtration through 
this material for upwards of ei^t 
months the Commissioners obtained 
most satisfactory results. Their re- 
port being presented to Parliament, 
the experiments had to be inter- 
rupted, but the analyses prove that 
the filter was then as efficient as when 
first started. Thames water, as stated 
in the Report, assumes under the in- 
fluence of spongy iron the chemical 
character of a deep well water — that 
is to say, of a water "which contains 
the smallest proportion of organic 
matt'er, and is almost always bright, 
sparkling, palatable, and wholesome. " 

Mr. Edwin Chadwick on Health. 
— An address on "Health" was de- 
livered before the Social Science Con- 
gress in September, 1877, by Mr. 
Edwin Chadwick, C. B. The following 
are the principal passages : — 

"First as to the prevention of the 
greatest sources of preventible diseases 
— * the children's diseases* and * chil- 
dren's epidemics.' In 1838 there fell 
to the direct administration of our 
Poor Law Board, of which I was the 
secretary, two large institutions for 
the care of destitute orphan children, 
which suffered severely from passing 
epidemics or typhus fever. In one, 
at Norwood, containing 700 children, 
there was a severe outburst of typhus 
fever, by which more than a third 
were attacked, and more than 30 
were killed. The general declaration 
of medical men at the time was that 
the mortality was occasioned by defi- 
cient food ; but the food was better 
and more abundant than the food of 
the independent wa^e classes. I got 
the case examined by the late Dr. 
Neill Amott, who was a specialist in. 



one element of * sanitation ' — ventila- 
tion. He pronounced the main evil 
to be, not deficiency of food, but de- 
ficiency of clean air, and that the 
remedy was the constant removal of 
putrefying matter by good drainage, 
and of foul air by ventilation. This 
was adopted, with the result of a 
reduction of the death-rate by about- 
one-third. Next followed the pro- 
duction of clean skins by re^ar head 
to foot ablutions with tepid water ; 
and this was followed by the reduc- 
tion by about another third of the 
ordinary death-rates. Other improve- 
ments in detail have followed, chiefly 
in physical training. As sanitary 
improvement has advanced in these 
institutions, there have been fewer 
inmates of the sick-wards to the ex- 
tent that not a fourth of the beds 
provided for sickness are now usuaUy 
occupied. The particular institution 
first attacked, and now eight other 
large orphan institutions, district 
asylums, are, in fact, children's 
hospitals, where numbers are received 
only to die. All the inmates as a 
class are of the most wretched type of 
children, all weakly and susceptible 
to disease ; but of those who come in 
without marked disease, there is now 
an almost absolute immunity from the 
* children's epidemics.' Cases of 
typhus, at one time scarcely ever 
absent, have not been seen for several 
years. The mean death-rates in these 
institutions have been steadily re- 
duced to about three in 1,000 — ^that 
is to say, to nearly one-fourth of the 
general death-rate of children of the 
school aces, including the children of 
the well-to-do classes of the popu- 
lation. It was recently stated, as 
evidencing the success of the * board- 
ing-out system,' that the deaths had 
not exceeded 2 per cent.; and this, 
probably, may be taken as an average 
children's death-rate for the cottage 
—■that is to aa-Y, 1^ w^ ^.^^'^^^ •*»» 
aea.mait \i\iifeft ^«t \^^^^ ^o^SissR. ^sj^^scv^ 
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Medical officers in charge of them, 
but who are in private practice, have 
repeatedly expressed to me their 
astonishment at these results of ' sani- 
tation,' as surprising and wonderful to 
them. 

** I would now call your attention 
to another rwrma of * sanitation,' for 
adult stages of the population. It 
has fallen to my lot m the course of 
my early service to examine and 
compare the results of ' sanitation ' in 
our prisons. Prisons, I need not 
remind you, were in the time of 
Howard seats of the reputed special 
'gaol fever,' to which not only pri- 
soners, but juries and judges whp tried 
them, have heretofore fallen victims. 
But now, by clean air, clean persons, 
pure water, and by regulated recimen, 
prisons are made seats of health, and 
display the most conspicuous twrma 
to oe kept in view of the power of 
sanitation in adult life. Sir Robert 
Christison, the distinguished consult- 
ing physician on the prisons of Scot- 
land, declares that the general prison 
of Scotland, that of Perth, is ap- 
parently the most healthy place in 
the world. He states to me : — * The 
healthiness of the general prison is 
almost marvellous. I have down to the 
present time inspected it as Govern- 
ment Inspector six times annually for 
13 years past, and have very seldom 
indeed found more than one man and 
one woman in bed among 750 pri- 
soners — once or twice no one ! ' In 
the common condition previously 
from such a number of prisoners a 
large sick-ward would be occupied. 
He is most emphatic in his expressions 
of astonishment at the result. I have 
heard similar expressions from prison 
surgeons in England, and that they are 
wont to say of patients in their private 
practice, *0h, if I could only have 
that case in prison, I could save the 
)jfe,' Jt may be said that the epi- 
demies which ravage the populations 
ffff^er ^he rule of Badly bodies, ves- 
f^^^. and the like, do not now touch 
P^P^iations m the prisons under 



the care of the State. Epidemics 
rage around them, but do not enter 
them, unless it be by some extraordi- 
nary accident, or some very culpable 
negligence. 

" To prisons, then, we should ac- 
custom people to look as strongholds 
of attained and attainable 'sanita- 
tion.' About two-thirds of the pri- 
soners, as appears in Scotland, enter 
the prisons with disease upon them, 
often in advanced stages. Eliminat- 
ing these cases, we may get a idea- 
sure of progress from the military pri- 
soners whose death-rates as outsiaers 
we know. Men have been taken 
from the ranks, where the death-rates 
were 17 in 1,000, and put into tiie 
prisons, where the death-rates were 
only three in 1,000. I am led to con- 
sider, from various evidences, that a 
death-rate of three in 1,000 may be 
taken as an attained normal death- 
rate for the adult stages of life of the 
prison populations. 

"Here, then, we have two great 
sanitary Tuymvas — one of a death-rate 
of little more than a fourth of the 
common death-rate in the infantile 
and juvenile stages of life, and the 
other of the like proportion in the 
adult stages. These results of * sani- 
tation, ' in the exemptions from ordi- 
nary as well as extraordinary epi- 
demics, excite the astonishment of tne 
professors of the curative service. 
Yet these results are obtained by very 
rudimentary means, applied, espe- 
cially in the juvenile stages, oy 
agencies for which high refinement 
cannot be claimed. On examining 
these same results it is evident that 
they are not yet susceptible of further 
advances. The effects of * sanita- 
tion, * under different conditions of 
climate, have yet to be observed and 
discriminated. In one (;hildren's in- 
stitution at Calcutta, similar to those 
instances cited near the metropolis, 
a death-rate of about 7 in 1,000 — not 
of a iowitb., but of one-half the ordi- 
nary deatli-T«i.\.fc \ist^— "VkSM^ Xs^tsl ob- 
tained, N<r\dck gW«& ^5^«A. \!NSB3Mfc ^iR. 
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the practicability of rearing children 
Indian bom of British residents, and 
so establishing succession in our 
Indian dominions. 

" I now beg leave to submit to 
your attention the progress of the 
principles of * sanitation* under public 
treatment and collective observation 
— ^namely, of our military forces at 
home and abroad. Chiefly at the 
instance of Lord Herbert, under the 
influence of structural improvements 
advised by the Army Sanitary Com- 
mission, army sanitation has ad- 
vanced, under more or less perfect 
provisions, from a death-rate of 17*5 
in the year 1858, to a death-rate of 
9*06 for the whole army in 1875. 
The death-rate of the Foot Guards 
was, in 1858, 20*4 per 1000. It was 
last year 7 '72. The deaths among 
them from continued fevers have been 
reduced from 2*45 to 0*44, and of 
tubercular diseases from 12*63 to 
1*69 per 1,000 of mean strength. 
New nospital accommodation, pro- 
vided on the old experience of the 
curative service of a constant bed- 
lying sickness of 100 per 1,000 of 
force, has been found to be in excess 
to more than the double of what is 
now required. The effects of * sani- 
tation * in the army have been pro- 
gressively manifested in the army on 
foreign stations, in some instances to 
a considerable degree, of which I will 
mention one — the instance of Gib- 
raltar, where from 1818 to 1836 
there was a death-rate of 21*4 per 
1,000. Progressive reductions have 
followed barrack improvements, gen- 
eral drainage, water supply, and 
other sanitary works there until 1875, 
when the death-rate was 5*50 per 
1,000, and the place is made the 
most healthy spot out of England 
for troops. I should anticipate with 
confidence from such appearances a 
reduction of the death-rates to be 
marked by statistics, if they were 
got out. 

** The blocks of model dwellings in. 
^JLondon, erected by voluntary asao- 






ciations, present better observed and 
clearer instances, serving, to some 
extent, as TKyrmas of the preventive 
power of * sanitation.' In these the 
death-rates range separately from 14 
to 17 per 1,000. I assume that in 
the metropolis 16 per 1,000 may be 
taken as the mean death-rate of simi- 
lar improved habitations ; that, I 
need not say, is an important advance 
upon the general death-rate of 23 in 
1,000. But a death-rate which is a 
mean of the deaths of a large city is 
almost always a delusive misrepre- 
sentation, especially of the extremes. 
Thus we have part of a sub-district 
in London, comprising houses in good 
condition, where the death-rate does 
not exceed 10 in 1,000, while there 
are adjacent dwellings, chiefly occu- 
pied by the wage classes, where the 
death-rates from year to year keep up 
to the extent of 38 per 1,000. Im- 
portant returns with which I am 
favoured by Dr. Russell, the medical 
officer of health for Glasgow, show, 
for the last year, a range of death- 
rates from one district at 16 in 1,000, 
to another district at 40 in 1,000. 
Now, a mean of these two, or the 
general mean (26 in 1,000, with sub- 
districts of 17 in 1,000, 24, 26, and 
33 in 1,000), is a misrepresentation of 
each. It has lately been proved that 
in some of the dwellings condemned 
under Mr. Cross's Act the death-rates 
were as high as 50 and 60 in 1,000. 
It has been objected to the conclu- 
sions from the lower death-rates in 
the model dwellings, that the people 
living there are generally of a better 
class in position and habits. The 
answer is, that if the same people 
were taken into the inferior tene- 
ments their habits would deteriorate, 
as the habits of artisan families from 
the rural districts deteriorate, what- 
soever may be the increased amount 
of wages they obtain. 

** But the power of * sanitation ' is 
displayed upon the ^<i^\& ^^ '"^Js^ 

namely, \\ife XxsfiBJL^ ^V^ Q^v.^s5gi ns^r 
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common lodging-houses, regulated 
under Lord Shaftesbury's Act. These 
places were formerly distinguished for 
the first outbreaks of typhus and 
epidemic diseases. Drainage, water 
supply, and the means of cleanli- 
ness and ventilation are now en- 
forced, and overcrowding is pre- 
vented in them, and they are now 
distinguished by an immunity from 
common epidemics." 

Having established as the two 
great Tuynnaa of ** sanitation " for the 
reducti&n of the death-rates, the 
children's institutions for the infan- 
tile and juvenile stages, and the 
prisons for the adult steges, at three 
m 1,000, the lecturer proceeded to 
show reductions in the Home Army 
by one-half, and in the Indian Army 
by nearly two-thirds, and in tropical 
stations from 69 per 1,000 to as low 
as six per 1,000, and he stated the 
practicable results reducible from 
the power of sanitation as follows : — 
"If the beneficent principle wor- 
shipped as * Vishnu the Preserver* 
should command, we can undertake 
to erect a city which shall in time be 
the reverse of all this, and in which 
the death-rate shall not exceed 10 in 
1,000, or one-half of the general 
average of sickness and mortality ; 
a city which shall be as feverproof 
as we have made our orphan half- 
time asylums and our prisons, with- 
out, indeed, materially altering the 
proper habits, except as to over- 
crowding ; with houses freed from 
the cesspool smell, from the bad 
drain and the sewer gases, from the 
damp wall and from the foul wall 
smell, and from wall vermin, from 
stagnant and vitiated air, and from 
the too prevalent exclusion from sun- 
light — houses that should, by their 
construction, be cool in summer and 
warm in winter, mth good water 
supplies undeteriorated by bad modes 
of delivery. I say with confidence 
tAat we might ensure a decrease 
yi2 the hitherto normal death-rate 
orj^ or 16 in 1, 000 of the present 



model dwellings, because those dwel- 
lings are, in my view, not yet up to 
the principles of construction, as the 
Prince Consort's model dwellings 
were, in some important points. 
Moreover, that reduced death-rate of 
16 in 1,000, as against 40 or more» 
good though it is, must be consider- 
ably affected by the condition of the 
general urban atmosphere in which 
they are situate, as well as by par- 
ticular insanitary conditions. As to 
the general urban atmosphere, sur- 
geons will be well aware that if an 
accident requiring a serious operation ^ 
were to occur to the occupier of any 
of those urban dwellings, his chances 
of recovery would be considerably 
improved by removal into a purer 
suburban atmosphere. With respect 
to the conditions of urban and 
country hospitals, a celebrated phy- 
sician remarked — *In the city hos- 
pital ward the most expert surgeon 
cannot cure; while in the country 
hospital ward the greatest bungler 
cannot kill.' Of the particular in- 
sanitary conditions to which the 
occupiers are mostly exposed, are air 
tainted with sewage gas from bad 
general drainage, and indeed much 
sewer-tainted water, by the dung-dust 
of ill-cleansed streets befouling skins 
and clothes, by the children being 
compelled to go to long- timed schools, 
and to be massed together with 
filthy-skinned children, the centres 
of children's epidemic, and by the 
adults being compelled to labour in 
ill-conditioned workshops not under 
the Factories Regulation Act. By 
the elimination of these insanitary 
conditions, a reduction of the death- 
rates of the model dwellings by full 
one-third may be confidently assured. 
It might, indeed, be anticipated that 
some approach might be made, as to 
children, to the condition of the 
half-time*schools, or as to the adults, 
to the sanitaiy conditions of those 
great normas of sanitation, our 
. prisons •, Wvat is to say, a condition 
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there should be, as it were, a sanitary 
jubilee, in which there should be no 
disease and no death ; a condition 
under which all men shall attain the 
promised term of three score years 
and ten. It is not, however, neces- 
sary to wait for the construction of 
Hy^eias, to make advances in urban 
samtation. What has already been 
done in old cities such as Salisbury, 
where the death-rate has been reduced 
from some 28 in 1,000 to 17 and 18 
per 1,000 ;'what has been done with 
the common lodging-houses ; what 
has been done with blocks of build- 
ings in the metropolis and in Glas- 
gow, warrants the conclusion that 
specialists as sanitary engineers might 
now contract for the attainment of 
important sanitary results. I am 
confident that data might be given 
for the reduction of the death-rate of 
the metropolis, from 22 to, at the 
most, 17 in 1,000, and for the reduc- 
tion of the death-rate of provincial 
cities in the manufacturing districts 
in yet greater proportion." 

The lecturer discussed at length the 
question of the application of sewage 
to agricultural production, and con- 
tended that its direct application, 
properly conducted, was remunera- 
tive. He also adverted at some 
length to the application of the prin- 
ciples of "sanitation" to India, on 
which he contended that Western 
experience was conclusive. 

The following is the summary of 
conclusions which he deduced from 
experience at this time, as establish- 
ing sanitary normas : — 

** I beg now to submit a summary 
of the results obtained of the progress 
of the power of * sanitation ' deducible 
from the normal instances I have 
adduced, or of which, from want of 
space, I have been obliged to content 
myself with giving indications for 
examination : — 1. That we have 
gained the power of reducing the sick- 
ness and death-rates in most old 
cities by at least one-third ; or, as a 
rule, of reducing the death-rates in 
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old British urban districts to 16 or 
17 in 1,000. 2. That in new dis- 
tricts, on sites apart from old urban 
sites, we may, with a complete arte- 
rial system of water supply and sur- 
face cleansing — including measures 
for the prevention of overcrowding — 
ensure reduction of death-rates to 
less than one half, or to a mean rate 
of 10 in 1,000, and of sickness in 
the like proportion. 3. That in well- 
provided and well-regulated institu- 
tions for children from three to fifteen 
years of age we may secure them an 
immimity from the common children's 
epidemics and reduce the death-rates 
to a mean of about 3 in 1,000, or 
to less than two-thirds of the death- 
rates prevalent among children of 
those ages in the general population. 
4. That in prisons and places under 
ejQfective sanitary control the death- 
rates (from disease) have been re- 
duced among persons from the school 
ages and upwards to about 3 in 
1,000, or to one- third of the death- 
rates prevalent among the general 
population of the same ages. 5; 
To the persons in such institutions an 
immunity may be given as against 
all ordinary epidemics, typhus and 
the eruptive aiseases, diarrhoea and 
dysentery, which ravage the general 
population. 6. That among the 
general population a reduction by 
Full one-naif of the diseases of the 
respiratory organs may be effected 
by general public * sanitation.* 7- 
That complete habits of skin 
cleanliness, alone and apart from 
general structural arrangements, or 
alterations in habits in other re- 
spects, constitute a factor of about 
one-third of the power of 'sanitation.* 
8. That by a proper selection and a 
due sanitation of sites in tropical 
climates, and the sanitary care of the 
population, the birth-rates may be 
made to exceed the death-rates, and 
a healthy succession, for colonisation, 
for people of t\v<i ^t^^ <3^ 'c^ *^!i^^Si 
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by improved physical training under 
sanitary conditions, on the half- 
school-time principle, in the infantile 
and juvenile stages, the efficiency of 
three, for productive occupations, may 
be imparted to every two of the most 
depressed classes of the population. 
10. That the death-rates from dis- 
ease in the mercantile marine may, 
by the exercise of the like powers of 
sanitation that are exercised in the 
Royal Navy, be reduced by two- 
thirds, or to the general death-rate 
now prevalent in the Royal Navy — 
namely, of about 6 in 1,000. 11. 
That — ^as indicated by existing nor- 
mals — ^the greatly reduced death- 
rates in the Army at home and 
abroad admit of important further 
reductions, by a more complete ap- 
plication of tried and approved means 
of sanitation. Sanitary science has 
had for its first stage ignorance and 
apathy ; next, its stage of empiricism 
and half-knowledge, in which stage 
it is very much at present ; with 
the common result of expensive, 
misfitting, inefficient, and wasteful 
works, with water disturbances which 
make good supplies bad and bad 
supplies worse ; water carried into 
houses without the means of re- 
moving fouled and waste water, ag- 
gravating the evils of damp and of 
excrement-sodden sites — sewers, with- 
out adjustment to the house drains, 
intended arteries without relation to 
the capillaries of the system, leaving 
undiminished death-rates, serving to 
^ncoura^e the sinister objections that 
* sanitation ' is of no avail — and, 
lastly, it has the stage of science, of 
complete knowledge, of unity, effi- 
ciency, and economy, tested by re- 
duced death-rates. On these stages 
I might further dilate. Correspond- 
ing with these stages of works are 



stages of empirical and hasty legisla- 
tion, of defective administrative or- 
ganisation, which reauire distinct 
exposition as a cause of disaster and 
waste of money, without equivalent 
results ; and next we must look to 
more advanced scientific and efficient 
legislation — the outcome due from 
the study of the means of protecting 
the health of tht people, which the 
Premier has repeatedly declared to 
be the first duty of a statesman. 
This of legislation is a topic of large 
and distinct consideration. I have 
confined myself to the exposition of 
the established normas of sanitary 
power, which are available for an 
advanced legislation and administra- 
tion to apply. In the support of 
that advanced legislation we have 
new agencies for the formation and 
guidance of an advanced public 
opinion. In alliance with our As- 
sociation we have the British Medical 
Association, with an effective joint 
committee, especially directed to the 
consideration of the improvement of 
the local and central or^nisation of 
the public health service. Besides 
these we have new and zealous volun- 
tary associations established in the 
metropolis, and in the course of 
formation in the provincial cities. 
We have, moreover, new journals 
ably and earnestly devoted to the 
advancement of the public health. 
The like Governmental organisations 
and voluntary associations are in 
course of formation and advancement 
in the United States, in France, Bel- 
gium, and Germany. It will be my 
consolation and reward if the norm^ 
examples I have adduced shall serve 
to give increased confidence and en- 
couragement to our fellow-labourers 
for the reduction of the greatest afflic- 
tions of our fellow-creatures." 
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Nozious Walls and Wholesome 
Walls. — Why do not sensible people, 
asks the Lancet, more frequently 
have the walls of their rooms coloured 
in distemper, instead of hung with 
paper ? It is well known that many 
paper-han^i^ are so charged witL 
arsenic as to be seriously dangerous to 
health, and that many more are pecu- 
liarly adapted, by tneir rough and 
flocment surfaces, to attract dust, 
and so, possibly, disease germs ; many 
are so expensive that they are not 
often changed ; and, lastly, many are 
hideously u^ly, and quite unsuited 
for the display of pictures. On the 
other hand, distemper is innocuous, 
smooth, so cheap tnat it can be re- 
newed at very small cost every year, 
and, when the colour is well chosen, 
exceedingly pretty and elBfective. 
Pale blues, pmks, and greys, with 
darker shades for the mouldings, have 
a very good effect. We are glad to 
observe that this simple form of wall 
decoration seems to oe coming into 
fashion. It is not perhaps generally 
known that distemper looks well 
when applied over papers with 
stamped or flocky patterns. It is, in 
fact, never necessary to remove an 
old paper. Paint it over with dis- 
temper, and the room will at once 
become pretty, sweet, and safe. 

House Drains. — Some observa- 
tions made by Genend Cotton in a 
paper read by him in the close of 
J^ovember, 1876, before the Society 
of Arts, on "The Construction of 
House Drains," will perhaps awaken 
householders to the dangers to which 
many of them are exposed. ** During 
tiiie last year,'' Greneral Cotton says, 
*' there has been an entire disregard 
of all the hrat principles of sanitary 
science shown by the builders of 



many new houses. There are," as he 
pointed out, ** comparatively few who 
realise the daily loss of health, even 
in the well-educated classes, from 
breathing contaminated air. The 
weak line of our drainage system is 
the house-connection, and the only 
way to obtain security is a thorough 
alteration in the process hitherto 
adopted. House-dramage should be 
supervised by the sanitary authorities 
in the same way as the main drainage 
is. It is well known that many of 
the best houses in London, owing to 
the gross ignorance of builders and 
house-owners, are most unhealthy 
and dangerous places to live in. 
Houses by hundreds are bein^ built in 
all parts of London, and in other 
large towns, in which every sanitary 
law is neglected." 

Dry Weather and Drains. — It is 
important to remember, says the 
Lancet, that during a long continu- 
ance of hot, dry weather, the traps 
connected with the drains speedily 
become dry. This is especially the 
case with the traps of the rain-water 
wastes, the sink noles in back yards 
and areas, and the trapped gratings 
of the street drains. These generally 
do not receive any w^ater from the 
houses, and are dependent entirely 
on the rainfall for oeing efficiently 
trapped Rain-water wastes, when 
connected with drains, are, when 
thus untrapped, most dangeirous con- 
ductors of sewer-^, since, being 
often in close proximity to the win- 
dows of our sleeping apartments, 
which perforce in the hot weather are 
kept open, this gas fireely^ diffuses out 
through the defective jomts which so 
frequently ex^\xi^'MBfcTSi»ss:^-^^x£lM^^ 

e diacouuectft^ feom "Cafe ^ss»asA.^s^ 
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where this has not been done care 
should be taken to charge the traps at 
least twice a week during hot and 
dry weather by pouring a couple of 
buckets of water into the gutters of 
the leads. Sinks in areas and back 
yards should also be thus recharged, 
and a householder, if he finds any of 
the street gratings in his neighbour- 
hood become offensive, can easily 
remedy it by the same simple process. 
Non - FoisonouB Faints and 
Healthy Dwellings. — On the sub- 

i'ect of rendering workmen's cottages 
lealthy, Mr. Thicke, in a recent lec- 
ture at the Society of Arts (see p. 161), 
alluded to the internal painting and 
decoration with silicate paint for 
woodwork, and silicate wash for the 
walls and ceilings. These non-poi- 
sonous paints, manufactured by the 
Silicate raint Company, of Liverpool 
and London, do not owe their exist- 
ence either to accidental discovery or 
to a "happy thought," but are the 
results of long-continued research and 
experiment to produce pigments free 
from the well known objections to 
ordinary paints. The selection of 
silica as a base was not a solution of 
the difl&culty in itself, for silica in 
various forms and varjdng quality 
was already used in the production 
of rough anti-corrosive and silicate 
paints, made by simply mixing silica 
in a more or less fine powder with the 
common painting colours. Silica was 
selected as the base because, when ob- 
tained absolutely pure, it has no che- 
mical action whatever on iron or any 
of tlie metals ; nor can it be destroyed 
by fire or by the acids. Extreme 
cold has also no effect on it ; in fact, 
it is an indestructible neutral pro- 
duct, incapable of injury to the most 
delicate pigments with which it may 
be combined. The silica used by the 
Silica Paint Company is almost pure 
silex, and is doubtless the product of 
centuries of natural levigation. When 
dn'ecl, it is found to be in the condi- 
tion of a powder, finer than it would 
be possible to reduce it to by median 



ical means. The first great difficulty 
to overcome — viz., the production of 
a non-poisonous white paint of good 
body, of course necessitated the dis- 
carding of white lead and zinc oxide. 
The new silicate white, a patented 
preparation of zinc, has all the good 
qualities of white lead without its 
attendant bad ones. It resists fool 
air, and retains its whiteness and 
opacity under all conditions, will 
withstand 500 deg. of heat, has a 
covering power equal to the best lead, 
and, besides being non-poisonous, has 
no chemical action whatever on the 
metals. Of the other colours it will 
be enough to say that they are one 
and all non-poisonous, and contain 
neither lead, antimony, arsenic, nor 
copper in any form. 

A New Mode of Decoration. — 
The well-known French earthenware 
manufacturer, M. Emile Collinot, has 
recently discovered* a new mode of 
decoration for private dwellings and 
public buildings. Instead of apply- 
ing the decorated faience to the wall, 
he proposes enamelling the stone it- 
self, by putting up a light scajQfolding 
and using the blow-pipe instead of 
the oven. The advantages of the 
scheme are principally cheapness and 
durability. The experiments tried 
show that the process is less expen- 
sive than separate plates, and the 
decoration is calculated to last as long 
as the stone itself. The architect of 
the Louvre, M. Lefuel, has given his 
entire approbation to the process. 

**The Twin Sanitary Door." — 
The object of this invention, explains 
the Builder^ is to isolate water-closets 
and apartments in hospitals, dwell- 
ing-houses, and other buildings, from 
other parts, as regards air, effluvia, 
and sound, by means of twin doors in 
conjunction with suitable mechanism, 
in such a manner that they will 
close or open simultaneously. When 
such doors are closed, an automatic 
arrangement of mechanism imme- 
d\ate% o^eiva «». N^i^N^, ««!A ^Uows a 
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means of a suitable channel provided 
for that purpose, from the outside of 
the building between the doors ; or, 
in the case of injections, effluvia, or 
germs of disease being supposed to be 
present, the valve is employed for the 
Admission of fumes, vapours, or gases 
of a disinfecting nature, which are 
produced in the chamber in which 
substances capable of evolving such 
fumes, vapours, or gases are placed. 
The doors thus employed are kept 
at a suitable distance from each 
other, and the inlet valves are in- 
serted in the upright linings or jambs, 
an outlet ventilator being placed in 
the upper part under the lintel, in 
order to create the requisite current 
of air. 

Sawdust in Mortsa". — M. Siehr 
recommends very highly the use of 
sawdust in mortar as superior even to 
hair for the prevention of cracking 
and subsequent peeling oj6f of rough 
casting under the action of storms 
and frost. His own house, exposed 
to prolonged storms on the sea-coast, 
had patches of mortar to be renewed 
each spring, and after trying without 
effect a number of substances to pre- 
vent it, he found sawdust perfectly 
satisfactory. It was first thoroughly 
dried and sifted through an ordinary 
grain sieve to remove the larger par- 
ticles. The mortar was made by 
mixing one part cement, two lime, 
two sawdust, and five sharp sand, the 
sawdust being first well mixed dry 
with the cement and sand. 

A Peacock Koom. — A singular 
experiment in decoration has recently 
'been carried out by Mr. Whistler, well 
known as a painter, and even more 
distinguished as an etcher. An apart- 
ment m the house of Mr. Leyland at 
Prince's-gate has been decorated 
throughout in blue and gold, the 
ornamentation being entirely derived 
from the beautiful plumage of the pea- 
cock displayed in various forms, the 
whole intended by Mr. Whistler to 
be what, in his pecuh'ar pictorial 
nomenclature, he caua "Harmony in 



blue and gold." The room, which is 
on the ground floor, is not large, and 
rather narrow, being lit by three 
windows at the side, and differing 
from ordinary rooms, chiefly in having 
a veiling moulded with 10 or 12 
leaf-shaped compartments, from which 
depend as many stalactitic droppers, 
to which lamps are fixed. It has also 
a peculiarity in a sort of light trellis- 
work of wood fixed to the walls, 
forming shelves for the display of 
Oriental porcelain. This, like every 
part of the interior, has now been pro- 
fusely gilt, and even the inner surfaces 
of the shutters are covered completely 
with flat gilding, upon which are 
painted large peacocks, so that when 
the windows are closed and the lamps 
lit the effect is complete, and the 
artist then realises his idea of a cham- 
ber resplendent as the gorgeous bird 
itself. 

Mr. Whistler, explaining his de- 
sign, says a pattern has been invented 
from the eye of the peacock's feather, 
combined with one devised from the 
breast feathers. These two patterns, 
either in blue or gold, are repeated 
throughout the room. They are 
spread from the lamps over the ceiling, 
and in the cove of the cornice the eye of 
the feather is seen running along be- 
neath the small breast feathers. From 
the cornice to the dado the wall is 
painted a flat blue, and on the end 
wall is a large design of two great 
peacocks fightmg, all painted in gold, 
and with flashing eyes of real diamond 
and ruby. The dado has the orna- 
ment of the breast feathers varied in 
one band with gold on blue, and in 
another the reverse of blue on gold. 
In this way Mr. Whistler contrives 
to introduce a certain variety by 
ringing the changes in his "har- 
mony " of blue and gold, employing 
throughout the feather forms of the 
bird. But on the shutters, when 
closed, and thus filling the recesses of 
the windows, '^^aii& oi \«s^ ^^^ri^r^O*^ 
are pam\;&^, tvgX., Vorw^^^^t., \sv *^^ 
natural co\ovv»^ XsvaX. Vo^ ^^^ '^'sfit '^'^^ 
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and ^old wkich belong to the conyen- 
tional treatment of the decorator. 
Anything like pictorial decoration, by 
employing the beautiful iridescent 
colours of the peacock plumage, has 
been carefully avoided in the orna- 
mentation of the room, the only 
variety of colour permitted being in 
the dark-toned blue and the greyer flat 
tint. There is, however, one picture 
on the walls ; but this is a full-length 
life-size portrait of a lady in Japanese 
costume, by Mr. Whistler, which 
occupies a frame over the fireplace. 
It is not this, however, which alone 
suggests the resemblance to Japanese 
taste, for the whole interior is so fan- 
ciful and fantastic, and at the same 
time so ingenious and original in mo- 
tive, as to be completely Japanesque. 
When the room is furnished, as it is 
intended to be, with the vases and 
other pretty ornaments, which it may 
be presumed will not be restricted to 
blue and gold only, but will enrich 
the ** harmony " with every beautiful 
modulation oi colour and form, and 
when the blue carpet covers the floor, 
the last touch of finish will be put to 
this very novel piece of decoration, 
which, besides its originality, has 
great interest in being throughout the 
work of the artist's own hand without 
the adventitious aid of the stenciller, 
and marked with artistic feeling and 
individuality in the design and the 
execution. — Times. 

Pire-proof Flooring. — The inflam- 
mable nature of timber has for many 
years past led to the extensive use of 
wrought and cast iron in buildings 
designed to resist the ravages of fire. 
The iron is disposed in columns and 
girders carrying the floors above, 
which are usually formed of concrete 
or brickwork. Unfortunately, how- 
ever, wrought iron, although uninflam- 
mable, becomes soft and yielding 
under heat, and is thus seriously 
ireakened. Cast iron under similar 
circumstances remains harder, but it 
is extremely brittle, and if cold water 
be poured upon it while highly heated 



it will crack and give way. Hence, 
in either case, in a fire, the supports 
yield and let down the floors above 
them. This has been demonstrated 
over and over again by the demolition 
of so-called fire-proof buildings by 
fixe, the Pantechnicon, in Motcomb* 
street, being a notable example. Hie 
advocacy of a return to timber con- 
struction may appear strange, but by 
the light of recent experiments it 
would seem that there are conditions 
under which that material can be ad- 
vantageously employed. These con- 
ditions are ^mbog/ed in the system of 
fire-proof flooring designed by Messrs. 
Evans and Swain, and which they are 
now introducing to the public. This 
consists of formm^ the floor of solid 
timbering instead of the ordinary 
joists and floor boards. The floor is, 
in fact, all joists, which are laid close 
together, side by side, and either 
spiked or screwed through as the 
laying progresses, so as to form a 
compact solid mass of timber, capable 
of resisting the action of firt for a 
greater or less time. An additional 
protection is aff'orded by a thick 
coating of plaster, which forms the 
ceiling, the plaster being held up to 
the underside of the joists either by 
half-driven nails or by dove-tailed 
grooves in the wood. Staircases are 
similarly constructed, the timbers 
forming them, however, being of 
lighter scantling. 

In order to practically demonstrate 
the value of this system, the inventors 
had a structure run up in 14in. 
brickwork on vacant ground on the 
Thames Embankment, near Black- 
friars-bridge, and on which was laid a 
test floor on their principle. The test 
floor measured 14 feet by 14 feet in 
the clear, and was composed of battens 
or joists 7 inches deep by 2J inches 
thick spiked together. The floor was 
here formed by the top edges of the 
battens, but floor boards can be laid 
I where desired. The interior of the 
\ \>m\L a\xviLC,\,'\tt^ cartYing the flooring 
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and it had an arched entrance 4 feet 
wide on one side and four 9-inch by 
6-inch air gratings in two other sides 
for draught. One-third of the floor 
was left plain underneath, a second 
third was plastered, the key being 
formed by dovetail grooves in the 
wood, while the remaining third was 
plastered, the key here being formed 
by nails half driven. The cracks 
between the joists were grouted with 
fine plaster. 

After standing for about ten days 
subject to changeable weather, and 
the work being still green, the floor 
was put to the fire test one day in 
April, 1877. Four loads of timber 
were heaped in the structure and set 
on fire at ten o'clock. In a very short 
time there was a fierce furnace blazing 
in 'the building, which for a long time 
had no perceptible eflfect on the floor, 
which externally remained perfectly 
cool. At 12.35, however, smoke and 
flame began to issue through the joints 
of that portion of the floor which was 
tmprotected by a plaster ceiling, and 
by 1 o'clock there were signs of leakage 
01 steam and smoke in other parts. A 
little earth was strewn on these joints, 
wMch no doubt were defective through 
having been badly grouted. By 1.30 
the front wall showed a considerable 
bulge at the side where the flooring 
was unprotected, and the fire crept up 
between the brickwork and the floor- 
ing. By 3 o'clock, after five hours' 
trial, the fire had fairly got hold of 
the unprotected flooring, and a por- 
tion of it fell in. It was, of course, 
useless to expect that the remainder 
of the woodwork could stand as the 
flames ate into it sidewise, bringing 
down batten after batten. About 
3.30 a fire-engine arrived, and after 
about an hour s work the fire was got 
under. The only portion of the floor 
left was that third to which the 
plaster was attached by nails and 
three battens of the dovetailed por- 
tion. 

This remnant ofSooring was about 
6 feet wide, and as soon as the fire 



was got under it was loaded in the 
centre with about a ton and a 
half of ^nite pitching stones, which 
weight it bore, as well as that of two 
men who were loading the same on. 
The base of the pile of stone was 
4 feet square, and the load was sub- 
sequently increased to 3i tons, under 
wmch weight the flooring gave way. 
It was then ascertained that the 
under side of the flooring was charred 
through for a depth of about four 
inches, leaving three inches of sound 
timber. In order to test and com- 
pare the action of the fire on iron and 
wood, an ordinary 7-inch rolled iron 
joist had been previously placed on 
supports inside the building (Hrectly 
over the fire and within a foot of the 
ceiling, a weight of about 3 cwt. being 
placed on its centre. After being 
exposed for about one hour to the 
flames the iron joist became bent and 
twisted and finally toppled over into 
the fire in a crippled condition. 

It will thus be seen that the timber 
flooring was exposed to such an in- 
tense heat and under such conditions 
as it is hardly possible to imagine 
could occur at an ordinary fire. In 
the event of a fire breakmg out in 
any building, in no case would a 
floor or ceiling be subjected for five 
or six hours— or even for one hour — 
to the action of such flames as played 
upon the experimental floor in ques- 
tion, without any attempt being made 
to subdue them. It is to be observed, 
moreover, that these results were ob- 
tained with a floor of the lightest 
form, that designed for ordinary 
rooms, and yet a good margin, of 
safety rei^^ained. For public DuUd- 
ings and warehouses the thickness 
would be 10 inches or even 11 inches, 
thus greatly increasing the strength 
and adding to the security. Con- 
sidering the intensity of the heat, 
developed, the proximity of the fire 
to the woodwoi^ and several imper- 
fections in t\i<fc \srvE5)«::«<s^ *^^ tssarat.- 
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Evans and Swain are to be congratu- 
lated on the success of their experi- 
ment, which, but for the drawbacks 
we have mentioned, would doubtless 
have given still more striking results. 
The test was a severe one, and the 
behaviour of the floor contrasts very 
favourably with that of the wrought- 
iron joist, which, it is to be remem- 
bered, was simply resting on supports 
and not doing any work. The system 
of close timbering is not unknown in 
the United States of America, where 
railway stations and grain elevators 
are sometimes constructed of thick 
timbers spiked together with the 
view of reducing the danger of fire in 
that class of buildings. — Times. 

Hot Water for Heating and 
Washing. — In the mechanical section 
of the British Association a paper 
was read by Mr. F. G. Bramwell, 
F.R.S., "On a new mode of circu- 
lating hot water through v6ry large 
buildings, and upon a new mode of 
softening water, as carried out at the 
New Lunatic Asylum (the third) for 
the county of Middlesex, situated on 
Banstead Downs, in Surrey." 

The author stated that this asylum 
extended over many acres, comprising 
as it did numerous separate ** blocks, 
as they are technically called, for the 
reception of the patients, for infir- 
maries, the administration depart- 
ment, and other purposes. In order 
to obtain economy and simplicity in 
management, it was desirable that the 
whole of this extensive acreage of 
buildings should be heated and 
supplied with hot water for baths and 
other purposes from one source of 
heat. It was well-known that in a 
single house, or even in a single large 
building, the circulation of hot water 
could be automatically maintained by 
the mere difference in gravity between 
the hotter ascending column of water 
and the cooler and heavier descending 
column. The power thus obtained, 
Aowever, was wholly inadequate to 
"ope with the thousands of yards— 
^es, I'ndeed'-of pipes at Banstead. 



To overcome the difficulty and to 
enable the building to be warmed and 
supplied from a single source of heat, 
the author had devised the plan of 
placing in the engine-house a centri- 
fugal pump, which forced the water 
along the outgoing main and ex- 
hausted it along the return main. 
These mains were conveyed side by 
side in trenches throughout the whole 
enormous establishment. They were 
not connected at their ends, but at 
each block of buildings a pipe, con- 
trolled by a valve, led the not water 
into that block and supplied the 
whole of the heating coils therein, 
the outlet pi^ from this system of 
coils being united to the return main. 
Thus the water circulates through 
each block with the velocity due to 
the difference of pressure between tie 
outgoing and the return mains, instead 
of circulating with the feeble velocity 
arising from a mere difference in 
temperature. It would be seen that 
there was practically no waste of fuel 
in the employment of steam to work 
the centrifugal engine, because the 
waste steam of the engine was used to 
aid in heating the water. 

The author of the paper proceeded 
to point out how this system of forced 
circulation would render it possible 
to lay on to groups of buildings, such 
as streets of workmen's dwellings, a 
supply of hot water for heating their 
dwellings and for washing purposes. 
The water was pure spring water ob- 
tained from a deep well in the chalk. 
This water was about 17 degrees of 
hardness, and was therefore a per- 
fectly fit water for dietetic purposes in 
its natural condition, but on being 
boiled it deposited the carbonate of 
lime in the boilers and pipes through 
which it was conveyed, and thus the 
author of the paper was led to urge 
upon the magistrates the necessity, 
if they wished to preserve their boilers 
and heating apparatus from being 
coated with carbonate of lime, of 
aofteiimg ^i^ift "v^Xsi: \$^ "Dy. Clarke's 
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many as an extremely beautiful and 
simple one. The hardness of chalk 
waters depends principally upon their 
containing a certain amount of bicar- 
bonate of lime in solution. Lime is 
soluble in water readily; bicarbonate 
of lime is soluble in water readily, 
but carbonate of lime is insoluble. 
If, therefore, the bicarbonate could be 
converted into a carbonate it would 
be deposited from the water, which 
would thus become soft. This con- 
version of the bicarbonate into a car- 
bonate is effected in Clarke's process 
by mixing with the natural water 
containing the bicarbonate a small 
portion, one-tenth to an eighth, of 
water in which lime has been dis- 
solved. On these waters being 
united they instantly became milky, 
and after being allowed to stand for 
some hours the water again becomes 
bright, the carbonate of lime having 
fallen to the bottom. This operation, 
however, it will be seen, requires 
very large depositing tanks and a 
considerable expense, therefore, in 
plant ; but Mr. Porter has recently 
invented an improvement upon 
Clarke's process which appears to 
promise excellent results, and has, 
after experiment, been adopted at 
Banstead. The principle and mode 
of treatment, as far as the chemistry 
is concerned, are precisely the same 
as Dr. Clarke's, but instead of waiting 
the slow process of deposition to 
separate the carbonate of lime from 
the water, the mixed water is passed 
through filter presses of a peculiar 
construction, wherein the very car- 
bonate of lime itself is made the 
filtering medium for itself, and in this 
manner within a quarter of an hour 
of the mixture having been made, 
perfectly pure and soft water issues 
forth. Tnere are four presses at 
Banstead, and these are sufficient to 
filter an average hourly quantity of 
60,000 gallons of the purest and 
softest water. This water is pumped 
into the tank on a tower SO feet high. \ 
The tank contadna 240,000 gallons. \ 



Six-inch pipes, so as to avoid friction, 
are laid all over the asylum, and 
internal and external hydrants are 
fitted thereto, which arrangement 
works exceedingly well. 

The Ventilation of Houses. — 
Mr. Frank E. Thicke read a paper be- 
fore the Society of Arts in the close of 
January, 1877, on the '* Ventilation 
of Rooms generally, and the way to 
make Workmen's Cottages comfort- 
able, warm, and healthy." In the 
com-se of his remarks, Mr. Thicke 
gave an account of a new and cheap 
method of preparing inside cottage 
walls by substituting a clear, non- 
absorbing white or coloured surface 
which can be washed like a common 
dinner-plate ; and he also exhibited 
and described a ventilator invented by 
Dr. Ancell Ball. This ventilator 
consists of a tube about 25 inches to 
27 inches long, bent upon itself in a 
somewhat syphonoid form. It is more 
than a syphon, being composed of an 
ascending, descending, then ascending 
channel, amounting, as it were, to a 
syphon and a half, the object in view 
being partly to reduce the length of 
the tube to its present height, as well 
as to increase the strength of the cur- 
rent through it. Impure or vitiated 
air in a room may be carried off as 
fast as it is generated there — either 
night or day— by placing this efflux ven- 
tilator in the breastwork of the chim- 
ney just beneath the ceiling, with one 
opening commimicating wi9i the room 
and the other within the smoke flue. 
The size of the ventilator is such that 
it will convey away the impure air of 
half-a-dozen persons as fast as it is ex- 
pired or breathed into an ordinary- 
sized apartment, so that what is now 
considered by a sanitary inspector as 
overcrowding would not be so deemed 
if this plan were adopted. After des- 
cribing some improved modes of heat- 
ing houses, the lecturer concluded 
by observing that sanitary reform was 
hard to effect •, b%.Qa.\\SR, ^'^ ^<s^^ Ssct 
too cona«tN^\KNfe ^&T<i-^st^ <5kxss. ^c^r^- 
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lines. In feet, we prided ourselves 
in imitating in many cases the archi- 
tecture of nations that lived under 
veiy different conditions, both of life 
ana climate, to ourselves. However, 
with due discussion and agitation, 
much might be effected ; and, judging 
by what had been already accom- 
plished, we might look forward to a 
fair future for sound sanitary reform. 
Dr. B. W. Richardson, who occu- 
pied the chair, said he thought Mr. 
Thicke did well in opening the paper 
by a reference to the necessity which 
existed for a great national movement 
for improving the homes of the people. 
The hereditary nature of criminality 
had been assigned as a reason why we 
should improve those homes. Another 
reason which might have been enforced 
was the hereditary nature of the 
disease engendered in the wretched 
dwellings m which so many of our 
poorer classes lived. Indeed, one of 
the chief inducements for the advance- 
ment of sanitary reform was that no 
sooner did we begin to work for the 
present generation than we began also 
to work for future genemtions, by re- 
moving tliose causes of disease which 
lay at the bottom of all our continued 
diseases which had existed in the 
world from the first beginning until 
now. At the present period, in his 
belief, we could not put our hands on 
any one disease and say that it did not 
exist in the earliest times. He had 
consulted the medical authorities and 
had failed to find such a thing as a 
new malady in our own day. Diseases 
commenced in the rude times, when 
men were not protected from atmos- 
pheric variations. These diseases had 
remained with us to the present 
period, not being perhaps quite so bad 
as formerly, but still reappearing now 
and then in a modified form. It took 
three or four generations to wipe out 
the hereditary tendency to disease, 
and the work they had just been dis- 
cussing would be a great work for the 
future, as well as for ourselves. It 
was impossible to contemplate what 



improvements in health would be 
effected in the next 60 years, if our 
sanitary measures were carried on at 
their present rate. 

Referring to the influence of cold on 
the economy of food, he called atten- 
tion to the researches which were 
made by Mr. Milner, of Wakefield, in 
the convict establishment in tiiat 
to^\Ti. Mr. Milner made thousands of 
experiments by weighing the convicts 
at different periods of the year. Of 
course, these men were all living 
under the same conditions. They 
slept in rooms of the same tempera- 
ture ; they ate the same kind of food ; 
and they did the same amount of work. 
Well, the remarkable fact came out 
that there was a steady waste, begin- 
ning in the month of October and 
going on during the winter months ; 
whereas there was a steady increase 
under the same dietary during the 
summer months. In fact, the seasons 
were not more regular in their courses 
than the periods of waste and increase 
in these persons who were subject to 
the same conditions. This circum-' 
stance showed what a power and in- 
fluence cold had in reducing the bodily 
power, and the great necessity of 
taking more food if cold is not met by 
artificial means. The children who 
were educated in our Board Schools 
ought not only to be kept warm while 
in school, but their beds and houses 
ought to be free from damp as well as 
from cold. He liked Dr. Ball's Janus 
grate very much, and valued it more 
than he did that gentleman's venti- 
lator. The plan of the ventilator was 
introduced in almost the same way by 
the late Dr. Chowne, who brought a 
tube from various parts of the room 
and carried it to the chimney. The 
tube was, however, much larger than 
that adopted by Dr. Ball. He be- 
lieved that Dr. Chowne's method 
would have been more extensively ap- 
plied but for the opposition made to 
it by Dr. Neill Amott. • He thought, 
"hcwevex, tkexe was a fundamental ob- 
\ jection. to %\Y s^^tems ^\iiOck. ^<:s^^ 
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the air to come in through the win- 
dows and doors. The perfection of 
ventilation was to let the air come 
into the fireplace and to introduce it 
into the room after it had become 
warm. This plan was effectively car- 
ried out in Captain Galton*s stove and 
also in the calorigen stove. He 
believed we must reduce our systems 
of ventilation everjnvhere to this plan ; 
and certainly Dr. Ancell Ball's Janus 
grate would subserve this purpose 
exceedingly well. Nothing could be 
better than the application of the 
Galton firebox to the Janus grate. 
The silicate washes and paints referred 
to by Mr. Thicke formed an absolute 
advance in sanitary science. In a 
short time he believed they would 
soon supersede to a great extent all 
distempers and ordinary paints. 

Houses for Working Men. — 
Dr. Carter read a paper before the 
Domestic Economy Congress at Bir- 
mingham, on ** Buildings for Working 
Men," by Mr. R. Rawlinson, C.B., 
who was unable to be present. Every 
working man's house, it stated, should 
have sitting-room, kitchen, and 
scullery, and three good bedrooms. 
The sitting-room should not be less 
than 12 feet square, and none of the 
rooms should measure less than 9 
feet from floor to ceiling. He then 
went on to speak of the sites of these 
houses, many at the present time 
being built on land little better than 
a swamp, simply because the land 
was cheap. The paper went on to 
speak of the manner in which dwell- 
ings were huddled together in large 
towns, and drew attention to the 
need for more stringent regulations 
with regard to their erection. 

Health, and House Drains. — 
Dr. Alfred Hill read a paper before 
the Domestic Economy Congress, on 
** House Drains in their relation to 
Health." Every subject on the 
programme of the Congress, he said, 
was more or less intimately connected 
with health, and none of them were 
more important in this respect than 



the subject he had to introduce. It 
was difficult to excite an interest in 
such a topic, because it was scarcely 
tan^ble ; drains were invisible, and 
their effects to ordinary minds were 
not easily seen. But imperfect drains 
brought sickness into many homes, 
and led to the sacrifice of many 
thousand lives. The danger from 
drains was increased in the present 
day, when for convenience closets 
were inside the house instead of out 
of it, and the connection existed be- 
tween the house and the drains by a 
dozen different channels. Dr. Hill 
then went on to consider the question 
under three heads, — ^the absence or 
deficiency of drains, defective drains, 
properly-constructed drains. In deal- 
ing with the latter point he showed 
a number of diagrams to illustrate a 
system by which the noxious gases 
of the drains were prevented from 
entering into the house. The ordi- 
nary syphon, he said, was not suffi- 
cient, for in the case of a flushing the 
foul air was forced through the water- 
valve formed by the sypion into the 
house. There should be two outlets 
for gas in the drains — one on the 
ground and another by means of a 
pipe carried above the roof, and the 
system should be so arranged that a 
pure current of air entered at the 
bottom and went right through the 
drain continually. 

Warming and Ventilation. — 
Captain Douglas Galton, C.B., read 
a paper before the Domestic Economy 
Congress at Birmingham, on ** Warm- 
ing and Ventilation." He said there 
was perhaps no subject connected with 
the economy of tne dwelling which 
had so great a range of importance as 
that of warming and ventilation. It 
involved health, comfort, and expense. 
Ventilation was the science which 
enabled us to regulate the purity of 
the air within our houses, by renew- 
ing our supply from the outside ; and 
the problem of ventilation in.cbidft.*L 
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as of methods by whicli fresh air can 

be most advantageously admitted 

into, and vitiated air removed from, 

the house. The simple forms of 

ventilation rested on the principle of 

an outlet for the warmed air, and an 

inlet for fresh air. The position of 

the inlet was of material importance, 

because the question as to whether 

draughts were felt or not necessarily 

depended upon that. For this reason 

it is desirable to admit fresh air, 

especially cool air, at the upper part 

of the room, above the heads of the 

occupants, and to break up the stream 

by admitting it by numerous inlets. 

It thus becomes partially warmed by 

the air already in the room. 

More about Ventilation. — Ac- 
cording to Professor Pettenkofer, the 
ground is full of gas, which often 
enters our houses and thus occasions 
disease. Heated houses ventilate 
themselves, not only through the 
walls, but also through the groimd on 
which the house stands. If there is 
any gas or other odorous substance in 
tlie surrounding ground-air, it will 
enter the current of this ventilation. 
Professor Pettenkofer has observed a 
case in Munich where not the least smell 
of gas could be detected in the street, 
but a great quantity of gas found its 
way into the ground-floor room of a 
house where no gas was laid on. In 
another case, the gas always pene- 
trated into the best heated room, and 
produced an illness of its inmates, 
whicli was taken for typhoid fever. 
At Munich the quantity of carbonic 
acid in the ground is smaller at fifty- 
eight inches than at one hundred and 
fifty- six inches throughout the year, 
the months of June and July ex- 
(iepted. This large amount is ex- 
ceeded at Dresden, where, a few feet 
under the surface, there is already as 
much carbonic acid as in the worst 
ventilated human dwelling. From 
these observations the necessity of 
making provision for the escape of the 
o-rounrl-air through pipes constructed 
/or the purpose, and not through the 



dwelling-house, is ap^rent. It is a 
branch of hygiene, which has hitherto 
been too much neglected. 

Houses in Great Cities. — Dr. 
B. W. Richardson, F.R.S., on the 
8th of January, 1877, delivered a 
lecture to the members of the London 
Institution on "Health Improve- 
ments in Great Cities." 

Dr. Richardson observed that for 
purposes of health the houses on this 
island require to be rebuilt or re- 
modelled from Land's End to the 
Hebrides. He admitted that there 
is about some of them a certain ele- 
ment of beauty, but he had not been 
able to discover one house in the 
island constructed on a plan perfect 
for the requirements of the healthy 
existence of its inmates. We might 
date all our new knowledge on the 
subject from the time of Stephen 
Hales, rector of Teddington, who in 
1733 published the first treatise in 
which the subject of the ventilation 
of houses is scientifically considered. 
The nature of gases was then not 
understood, for although the existence 
of oxygen had been dreamed of as 
nitro-aerial air, and Boyle had shown 
that ammonia exposed to the air 
seized some substance from the at- 
mosphere which gave the new com- 
pound additional weight, the nature 
of ** fixed air" was miknown, nor 
was it suspected to be a product of 
the human body, breathed out with 
every human breath. Yet by one 
of those simple series of observations 
which the fortunate and honest in 
science make for themselves. Hales 
measured the air we breathe, showed 
that the capacity of the human chest 
for containing it was 220 cubic inches, 
and discovered approximately the loss 
sustained in the lungs by the absorp- 
tion of some part of the air, the 
nature of which he could not analyse. 
**Two gallons of air," he said, 
** breathed to and fro for 2\ minutes 
become unfit for respiration." 

Tlaia esaaiy oi "R^Xe,^ was the birth 
\ oi modern aam\a.\A.atL. ^«^^-\?Oaj^<^ags,^ 
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years afterwards Pitt blinded and 
choked the nation by the window-tax. 
Sir John Pringle, in nospitals, Howard 
in prisons, continued the work of 
Hales. Then came the chemical dis- 
coveries of Priestly and Black, and it 
was proved that the presence of 
vegetable existence to re-absorb car- 
bonic acid is a necessity for perfect 
purification of the air. It was found 
that oxygen assumed new qualities in 
the form of ozone, and that the ozonised 
condition of the air was increased by 
its contact with vegetation, and by 
electrical discharges. Thus ventilation 
by itself was proved insufficient. The 
air must also be made active and 
vitalised. Sir Benjamin Brodie and 
Mr. Broughton placed living warm- 
blooded animals m chambers charged 
with simple oxygen, and arranged an 
alkaline solution to absorb the car- 
bonic acid given out in breathing. 
But the animals became languid and 
drowsy and died in their sleep. Never- 
theless, the oxygen supported the 
combustion of a taper. It was con- 
cluded that oxygen undiluted was a 
narcotic poison, but the lecturer found 
from some experiments that on using 
oxygen re-punfied over and over again 
warm-blooded animals ceased to live 
in it, though frogs could exist, while 
fresh supplies of oxygen were attended 
with no narcotic symptoms, and 
increased the appetite to voracity if 
the oxygen was at summer heat. He 
found after a prolonged inquiry that 
oxygen gas breathed in contact with 
oxygen ttiat has been breathed, loses 
some quality which destroys its power 
of sustaining natural life. In this 
deteriorated oxygen organic substances 
more rapidly decay. It may be 
restored oy electric discharges. He 
further learnt that the presence in 
oxygen of various vapours and pro- 
ducts of decomposition interferes with 
the vital action of oxygen in the same 
way, and had no doubt that the useful 
narcotic vapours employed to suspend 
sensation under operations, depend on 
tbeir faculty of arresting the vital 



action of oxygen. Air, in short, is 
rendered dangerous bv carbonic acid, 
restored by plants, loses its active 
condition m great towns, and is de- 
vitalised by contact with other gases. 
For the purification of water, society 
was indebted to Dr. John Snow, who 
25 years gone by showed the relation 
of impure water to cholera, typhoid, 
and certain other spreading diseases. 
In 10,000 houses supplied by one 
company in Southwark and Yauxhall 
there were 97 fatal cases of cholera. 
In the same number of houses sup- 

Elied with purer water by the Lam- 
eth Company the fatal cases were 
five. Then it was discovered that 
dampness adds rheumatism and neu- 
ralgia to the list of painful, and 
pulmonary consumption to the list of 
fatal as well as painful maladies. 

A fourth step related to the value 
of light. The actinic rays in vegeta- 
tion are perpetual chemists to the 
world. They decompose the carbonic 
acid in the leaf, fix the carbon for the 
plant, give up the oxygen for the use 
of man. But it is not generally 
understood how refined and potent 
this influence is and how it is crossed 
by man. The noxious vapours given 
off from alkali works, as chlorine, 
hydro-chloric acid, and sulphurous 
acid, reduce the activity of the chemi- 
cal changes in plants under the action 
of the sun. Mr. Lockyer, at the 
lecturer's request, made some experi- 
ments, which showed that this was 
effected by cutting off the rays which 
produced these changes. An eminent 
native physician of our Indian Empire 
sent Dr. Richardson some cobra poison 
fatal to animal life. But some that 
was exposed to the light became in- - 
nocuous in a few days, while another 
portion which was wrapped in paper 
retained its virulent properties. This 
was an illustration of the importance 
of letting in the sunshine, which would 
destroy the cobra poison, and by ana- 
logy SVLCXi "^\&OTV «& «CEVS^-^^"^, ^^iasSsdv. 
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temperature is another reqnisite. The 
wave of cold that passes m>m time to 
time over our houses is so sharply 
destructive to life in certain ages as to 
kiH by a kind of geometrical progres- 
sion. If on persons above 30 years of 
age it produces an increase of mortal- 
ity, the fatal effect doubles with 
every nine years of life. If it kill one 
person who has reached 30, it kiUs 
two of 39, four of 48, eight of 67, 16 
of 66, 32 of 75, and 64 of those who 
have attained to 84. Pure air, pure 
water, security from damp, pure day- 
light, equable temperature, these, said 
Dr. Richardson, are the five fingers of 
the riffht hand of health. They are 
little Known, but the knowledge ex- 
ceeds the practice of them. 

The lecturer then entered upon an 
interesting review of the difficulties 
which lie in the way of reform, diffi- 
culties closely connected with the 
social as weU as with the physical 
development of man. He said that 
the progressive development of prac- 
tical learning in the building of houses 
of towns had been much modified and 
delayed by political causes. But poli- 
tical circumstances in England had 
now become very favourable to im- 
provement. Our buildings spring 
from three sources — the cave, the 
castle, and the cloister. In Notting- 
ham we find a series of caves, as the 
name of the town implies, in which 
the primitive inhabitants sought 
shelter from men, beasts, and the 
elements. The lord who vanquished 
these timid dwellers in caves built 
his towers for security and not for 
health. He must have his caves and 
dungeons still out of sight, his secret 
passages and ditches of water. When 
the town was built it was cramped by 
its own walls, and had its secret 
underground passages for protection. 
The ambitious built also for perman- 
ence and durability to perpetuate the 
memory of the buiJder. The thunder 
of OromweJJ Jaid walls and castles in 
the dust, and isolated houses under- 
wene a certain modi£cation. But the 



modification was imperfect ; protec- 
tion, darkness, underground pftssaees, 
and vaults, strength and durability 
for ages — ^these ideals, often hollow 
shams, but equally destructive, cling 
to the minds of thehuilders. Charit- 
able institutions mostly retain the 
ecclesiastical model — ^the cloister, cell, 
the common room or ward. The 
object of this arrangement originally 
was not health, but convenience. It 
was desired that the houses should be 
able to receive as many persons as 
possible. When these houses were 
tew and distances great, it was thought 
proper to collect at centres aid and 
services. It was justifiable, in the 
ignorance of sanitary laws which then 
prevailed, to warehouse even disease. 

The gaol long remained after the 
fashion of the c«^le, sometimes a dis- 
used castle and long a focus of disease. 
Now it has. been transformed into the 
most perfect of dwelling-houses frran 
the point of view of health, except 
that it is insufficiently lighted fix)m 
without. Our model prisons contain 
the purest air, the most equable tem- 
perature, the dryest and cleanest 
waUs, the cleanest floors and kitchens. 
Epidemic disease is under instant con- 
trol. Disease from exposure to ex- 
tremes of atmospheric variation, from 
impure air (except by the grossest 
neglect), excess, or want, from un- 
cleanliness, personal or general, are 
out of the question. In a word, the 
occupant of the modem prison house 
is subjected practically to none other 
than his acquired or inherited diseases. 
Some endure mental suffering, some 
an excess of physical work, owing to 
the insane system of keeping prisoners 
too strictly to one standard of work, 
as if the physical capacities of all 
were the same. But on the whole 
the prison population is healthy above 
all other classes. In winter the gaol 
population decreases in weight, in 
summer it increases with a physiolo- 
gical ipTecisvon. like the procession of 
the aeasoiis, "^vs^ \\. ic«i\««k& S^ haalth 
I so stnkin^^, >iXi»\. Vn. ^otsifc ^'aaR&^ ^ 
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Mr. Edwin Chadwick has shown, its 
death-rate is actually reduced to three 
in 1,000. Nothing in the sanitary 
history of this country is so astonish- 
ing as the history of the gaols within 
100 years. 

The other public institutions have 
not been so fortunate. They have 
continued unsystematised. By the 
Act of the 39th year of Elizabeth, for 
the relief of the poor, the church- 
wardens and overseers of a parish are 
empowered to build necessary places 
for habitation, for poor impotent 
people, on waste or common land, 
and to place more than one family in 
one cottage or house. The poor- 
house thus began as a new and 
secular institution. The poor- 
houses were built like ordinary 
houses, and had all the faults of the 
rude dwellings originally built round 
the castles of the great. They re- 
mained so till the new Poor Law 
system built the Unions, with many 
improvements but many defects. The 
hut roofed with thatch or turf is the 
model of a dwelling-house. Its thick 
wall is an imitation of that of the 
castle. The small mullioned win- 
dows, the dark passages, the under- 
ground recesses, the heavy balus- 
trades, imitated from the castle or 
the abbey, still carry with them an 
historical charm, and are still adopted 
in many houses of the rich. They 
are insanitary. The house for occu- 
pation is often in another class also 
the house of trade. Men, women, 
and children sleep in conditions of 
dust and close atmosphere which are 
unfit for the continuance of a whole- 
some existence. The odour of the 
shop pervades every nook and comer, 
and when the business is of an offen- 
sive kind, the atmosphere is devita- 
lised. The factory system has massed 
people together in crowded streets and 
m new houses lacking the first prin- 
ciples of sanitary science, where bed- 
rooms are ventilated from kitchens, 
liyji^ rooms from cellars, in winch 
ventihition can only be carried on "by 






open doors, and a door cannot be 
opened without draught or dust. 

The houses of the upper, middle, 
and professional, and independent 
classes, often concentrate the errors of 
all the rest and of all the past. A part 
of the house is below the soil, like the 
dungeon of a castle. The gi-and stair- 
cases bring the atmosphere of the 
vaults to the living rooms, that of 
the living rooms to the bed-rooms, 
and the whole into a close vault 
above, which, like the bell jar of the 
chemist, catches the gases made in 
the day, that the occupier may have 
the privilege of going to sleep in them 
in the night and may revel in them 
unconsciously for a third of his life. 

The lecturer observed that in a late 
discourse he attempted to describe a 
model city, in which, however, 
nothing was out of the mnge of 
human science and skill. While the 
combination remained unproved and 
waiting for a gradual development, 
there was no reason why the details 
should not at once be considered, with 
a view to their practical application. 
It would answer the purpose best to 
take a dwelling-house of one of the 
middle class, and to leave out of 
sight the half-filled mansions of the 
great, or those of the poor, which 
will hardly be changed till the 
higher class have set the example 
of improvement. He would pro- 
pose a very simple model house for 
the metropolis, such a one as he would 
if he could build for himself. He 
would commence the reformation from 
the basement. The basement saps 
the health of the occupants of the 
house more than any other deteriorat- 
ing influence. The basement walls 
and rooms are, however clean, always 
at fault on the score of dampness. 
They are surrounded by damp earth ; 
into them all the rain which falls 
near the house splutters down. The 
pipes which convey the water from 
the roof «av3l ^V'Si^fcXa ^^xAc ^ S^Mt-Xsasft.* 
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fluids here boil and cooL Their vapour 
is given forth and condensed. Clothes 
are here put to the fire, crockery set 
up to d^, sinks are deluged and 
scrubbed. All this wet passes by eva- 
poration, with the help of a great fire, 
to the upper part of the house. At 
night the condensation ensues. In 
the morning the dripping walls are 
re-heated and the process goes on 
again. A lady he attended in the 
west of London suffered from neuralgic 
pains. He put his hand on the balus- 
trade as he descended the stairs, and 
found it covered with moisture. He 
told his patient that the builder was 
here wanted more than the doctor. A 
great authority was of opinion that 
malaria, fever, and ague, were suffi- 
ciently accounted for by dampness. 
No doubt, colds, exhaustion, tooth- 
ache, &c. , are either caused or aggra- 
vated by living above wet basements 
with fires in them to draw up the 
water, so that the occupant of the 
house is in a worse position than if he 
lived in a city raisea on piles above a 
lake. The food in the damp air is 
rapidly decomposed, its particles carry 
infection through the house. 

The basement in good houses is also 
often made the Seeping place of 
women and children. Phil(%ithropists 
sleep night after night over these cata- 
combs. He had seen a house where six- 
teen servants slept in underground 
beds, who could never at any season of 
the year see to dress without artificial 
light. The Barons of the Middle 
Ages took the precaution to cut off" from 
all communication with themselves 
those who passed their lives in their 
dungeons. Now the basement pro- 
jierly should be an arched subway 
with a free cun-ent of air through. It 
should no longer be a living place, a 
cooking place, a laundry, bottle vault, 
refuse store, larder, servants' bedroom, 
drain-trap, and lavatoiy. It would 
consist of three arches, each of which 
tJirough flue openings would commu- 
i7/c^te with the air. One of the arches 
would lead to the staircase at the back 



of the house to form the servants' 
entrance. In the basement would be 
placed the closed bin for receiving, by 
an outer shaft, all the refuse of the 
house. In the basement would be a 
closed tumbling bay in which the soil 
pipe would dischai^e. Through the 
basement the water pipe for supply of 
the house and the gas pipes would 
enter, and two at least of the arches 
might be fitted up with good furnaces 
or stoves, into which air derived from 
the upper part of the arch might be 
drawn and heated, purilfied, and 
passed into the upper part of the 
house. Nicelv fitted, the basement 
rooms might De turned into hot air 
rooms, like the Roman baths, or to 
other useful purposes. But about the 
basement part there would always be 
this provision, that it could never be 
entered by a direct shaft communi- 
cating and forming a distinctive con- 
nexion with the rooms of the house 
above. 

The next change would be in the 
staircase. This change is not easy in 
houses, as at present constructed. 
But in new houses it should never be 
omitted. In the present construction 
the staircase is the shaft of the dwell- 
ing, through which all the products 
of respiration, combustion, and other 
forms of volatile impurity rise from 
the lower to the upper floors. It 
holds an open communication T^-ith all 
parts, and while it allows for the dif- 
fusion of every volatile impurity and 
damp, it prevents all possibility of 
maintaining through the house an 
equitable and agreeable temperature. 
It is the great source of draughts, and 
it lessens the size and comfort of 
eveiy floor. It enforces that all the 
water-closets shall be included actually 
in the living part of every dwelling — 
one of the most unwholesome and ob- 
jectionable of all modem aiTange- 
ments. The staircase should be placed 
in the rear of the house in a distinct 
shaft or tower of its own, leading 
straight ?YOTft. tiie ^o\ind floor to the 
\ upper \.ax\, a\iO\ t ^^ V,\<iV q^ \)ckft\\ssv\sft . 
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At each floor there should be a door, 
and each flat wotiild be independently 
lighted, warmed, and ventilateiL 
Through the shaft the ventilating 
tubes could be carried, a lift, closets, 
and lavatories would be in the shaft. 
All that should be out of the house 
"would be in this shaft. 

In the third floor should be the 
kitchen and servants* dormitories. 
From a spare boiler in the kitchen hot 
water should pass into any floor. The 
kitchen would have its own sink, 
opening into the dust shaft. The 
cock loft above, so called because it is 
the crow^n or cap of the house, is now 
misapplied and misconstructed. Here 
is a pointed roof, beneath which one 
is roasted in the summer and frozen 
to death (there is actual experience of 
this fate) in winter. Here upon a 
firm, almost level, asphalted roof. Dr. 
Richardson would raise a garden 
covered with brick and glass. Into 
this the stair-shaft would finally enter, 
and if any impurities reached this 
covered garden with its summer tem- 
perature always derived from the kit- 
chen just beneath^ the impurities 
would be eaten by the plants. Here 
the children and other inmates of the 
house would play and find relief from 
the monotonous contemplation of one 
or two rooms of limited size. 

A second and concluding lecture 
was delivered by Dr. Richardson on 
the 15th of January. Dr. Richardson 
began by referring to the public in- 
terest that had been aroused on the 
subject, expressing his utter inability, 
for want of time, to reply to the mass 
of correspondence he had received. 
Further treating of his proposed model 
house, he said 9iat the common prac- 
tice of covering the walls with paper 
was a bad process in many points of 
view. It was cheap ; it was sometimes 
pretty ; it was convenient, but it was 
not conducive to health ; while the 
paper itself sometimes gave off" dele- 
terious particles, and the paste with 
which it was heJd to the walls under- 
went oi^ganic decomposition in pre- 



sence of damp ; most papers holding 
dust, organic and inorganic. What 
was now wanted was a fabric that 
could be put up like paper, and that 
could be washed at any time, and so 
completely purified. In some parts 
of the house, ornamental tiles might 
be used with great advantage ; in 
other rooms an impermeable cement 
could be employed, and in others 
thin galvanised iron, the latter of 
which would prove exceedingly useful 
and durable, besides being orna- 
mental. AU walls which were porous 
and absorbed vapour were dangerous ; 
they kept up perpetual damp, and 
often, while doing so, gave evidence 
of the fact. With regard to the 
fitting of walls for healtn's sake. Dr. 
Richardson criticised the decorative 
patterns used for beauty's sake, in 
which the same object or subject was 
manifoldly repeated. Such patterns 
produced a bad effect on the sense of 
sight, and through that sense on the 
nervous system, sometimes leading to 
giddiness and disturbance of the cir- 
culation. Equally bad were patterns 
which presented different pictures 
at diff'erent distances, ana espe- 
cially so were those which pre- 
sented pictures of a disagreeable or 
repulsive character. In respect to the 
colouring of the walls, blue, green, 
rose-pink, and grey were the best 
colours to be used. The standard 
temperature of a room should be 62** 
Fahrenheit. Men and women en- 
gaged in sedentary pursuits should 
begin the work of the day in this 
degree of warmth, and the diffusion 
of warmth should be so perfect that 
at all parts of the room the ther-. 
mometer should indicate the same 
degree. All warming and ventilating 
should be from one centre into the 
room. To introduce cold air by doors, 
windows, and chinks, in order that it 
might become warm in a room by the 
heat radiating from an open fire-grate, 
was to exi^ewd Wv-a.^ ^Vt x^a^'^sKe^^Nf^ 
ensure toAi^\a, \» ^t^-^co.\.'OKsR.\«^- 
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destroy wanning and rentilation at 
one and the same time. The evils 
arising from gas the lecturer traced 
mainly to the escape of carbonic oxide. 
He deprecated the use of gas under 
all conditions where ventilation was 
not excellent, and specially objected 
to its use in bed-rooms. Some im- 

Cvements might be made in candles, 
; the ^eat desideratum was the 
practical mtrodnction of the electric 
£ght into household service. Science 
had provided all the elements of suc- 
cess for this introduction, and enter- 
prise and capital were now onlv re- 
quired to give to the house, light as 
pure as that of the sun itseu. In 
houses where water was stored, there 
ought to be two cisterns at the upper 
part, one for the closet service and 
tiie other for drinking and other 
domestic purposes. In every pro- 
perly constructed house there should 
be a room for the accident of sickness, 
a room that need not be useless at 
any time, but which in sickness would 
give every requirement, and which 
would isolate the sick in cases of in- 
fection. In conclusion, he contended 
that it was quite possible to make 
great cities as healthy as country 
places by removing the artificial plans 
and customs which, springing out of 
the barbarities of past ages, run 
counter to the interests of nfe. 

Morocco Tiles. — Messrs. Minton, 
Stoke-on-Trent, have recently (ob- 



serves the Builder) produced some 
new tiles, by a process patented by 
them. The improvement on the 
ordinary method consists, in the firot 
place, of a process by which the tiles 
are covered with a granular semi- 
vitreous surfSEUse, that will, while re- 
taining its hard and impervious 
(]^uality, prevent the reflection of 
liffht which is given from smooth, 
g&zed sur&ces, and which is some- 
times objectionable. This suriace is 
capable of being either painted or 
printed on, the modus operandi diffior- 
mg from the usual method, and this 
constitutes the second part of MeasrSi 
Mintons' patent The effect is very 
similar to morocco leather, after 
which the process has been named. 

Portland Oement — Experiments 
upon the qualities of Portland cement 
have recently been made by Mr. I. J. 
Mann. They go to prove that coarsely- 
ground cement when used neat (with- 
out sand) is stronger than finely- 
ground cement ; but when used with 
sand, as in concrete and mortar, it 
was found that cement containing 
only twenty-five per cent, of coarse 
cement particies nad but half the 
strength of mortar mixed with fine 
cement, the cement used being in 
each case four weeks old. On the 
other hand, extremely fine sand 
diminished the strength of the mortar 
to less than one-half of that which 
was mixed with coarse sand. 
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Illuminating Oil from Wood. — 
In Sweden the manufacture of illu- 
minating oil from wood has become 
a large and successful industry. The 
roots and stumps of trees are em- 
ployed for the purpose. The wood is 
subjected to dry distillation, with 
exclusion of air, and a variety of pro- 
ducts are formed which are of value 
in the arts. Among these may be 
mentioned turpentine, creosote, tar, 
acetic acid, charcoal, oil of tar, 
and oil of wood. The wood oil can- 
not be burned in an ordinary lamp, 
but a camphene lamp can easily be 
adapted for the purpose. It is not 
explosive^ and is remarkably cheap. 

Patent Gas Fire-lighters. — A gas 
fire-lighter has been recently invented. 
It is an adaptation of the principle of 
the Bunsen burner, consisting of an 
iron tube with a brass junction for 
the gas supply. A few feet of rubber- 
pipe to lead the gas to the fire-lighter 
IS all that is required, and a match to 
li^ht the gas. The fire is simply Md 
with pieces of coal, the burner thrust 
into the midst, and in a very few 
minutes a fire is obtained, the intense 
heat developed by this means of 
burning gas speedily igniting the 
coals. We are mformed that sixteen 
fires can be lit for a penny, and, if a 
draw-plate or bellows is employed, as 
many as thirty-two. Apart from any 
considerations of economy, however, 
the ^ fire-lighter should command 
a wide sale, as any one can now light 
a fire without soiling the hands or 
wasting time. The article is well 
made, and is sold at a price which 
will effectually deter amateurs from 
*' making one" for themselves. Of 
course neither wood nor paper is re- 
qnired — only coala and gas, 
Meating a City by Steam. — ^The 



Lockport (U.S.) Union describes the 
progress made in the introduction of 
the new system of heating a city by 
steam as follows :-7The construction 
of Holly's apparatus for heating the 
city progresses satisfactorily to the 
shareholders. The plan adopted is 
calculated to heat all building within 
one-fourth of a mile in all directions 
from the location of the boiler. The 
saving will be in coal and stoves, and 
the great wear and tear from their 
use. Mr. Holly thinks the cost will 
be no more than one-half to two- 
thirds that under the present system. 
His figures, which have been pub- 
lished, are very plausible. The 
boilers, which we will not attempt to 
describe, are placed in a new and 
substantial brick building, erected 
for the purpose, in Elm-street. The 
generating apparatus looks quite 
formidable, and capable of producing 
heat sufficient to keep all Lockport 
in a sweat. From this fountain of 
heat, the supply is forced through 
pipes laid under ground to the build- 
ings which are to be warmed. The 
main pipe, constructed of iron, is in 
size about five inches in diameter. 
Around the pipe is wound hair cloth 
one-half to three-quarters of an inch 
in thickness, and over this is wrapped 
heavy Manilla paper. Thus prepared, 
the pipas are laid in hollow logs, 
which are covered with zinc. It 
seems impossible for any considerable 
amount of heat to escape, and when 
the pipes are once heated, the waste 
cannot be very great. At proper 
intervals are located stations, or re« 
ceiving boxes, the pipes extending 
and leaving the station at q^^qwAr^ 
aides, so t\i«X, ^ IwiX. ^^ ^sa ^sJlNsslyiisc^'s^- 
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jury to the general works. From the 
stations the heat is transmitted to 
the buildings, and attached are recep- 
tacles for dnppings. 

Osokerite. — £i account of the 
earth-wax scientifically known as 
ozokerite, which is mined in the 
Austrian province of Galicia, appears 
in the second number of the Proceed- 
ings of the American Chemical So- 
ciety. This substance occurs at 
depths ran^;ing from about one hun- 
dred and sixty to three hundred and 
twenty feet below the surface, in 
certain petroleum-bearing strata along 
the northern foot of the Carpathian 
Mountains. It is found in lumps or 
layers from one to three feet thick, 
and is of a pure honey-yellow colour, 
with the hardness of beeswax. The 
better qualities of this earth-wax are 
manufactured into ceresine, a sub- 
stance hardly distinguishable from 
beeswax, and sold as such in Russia, 
to which country large quantities are 
exjwrted. Ceresine is ozokerite, after 
the removal of its impurities. 

Making Wicks for Stearine 
Oandles. — Wicks for stearine can- 
dles are successfully prepared in Rus- 
sia (according to M. Sergneff) as fol- 
lows : — The wick is placed for four 
hours in hot-water acidulated with 
sulphuric acid, then wound out and 
kept 24 hours in a hot-air chamber. 
Thereafter it is put in a bath contain- 
ing 1,000 parts rain- water, 4i parts 
boric acid, and 18 parts crystallised 
sulphate of ammonia, and repeatedly 
turned in this. After coming out of 
the bath it is dried 72 hours. In the 
burning of the candle, the wick at 
15mm. above the stearine surface 
should bend outwards, and the small 
bead of boric acid should receive the 
ash of the wick. 

Domestic Lighting. — At the 

Lyceum of Mont-de-Marsan (we learn 

from Les MoTides) Professor Guille- 

mare delivered a lecture on the fire 

tijpp^ied to domestic lighting. Twelve 

lamps, arranged on a stand, illumi- 

iiafed the -<;entre of the hall beauti- 



fully. They burned from^ six to ten 
o'clock, without giving either smoke 
or smell. The lecturer put one out, 
and then opened it. He poured some 
of its contents into a glass, then 
taking a bundle of light^ matches, 
he extinguished them by inesrt- 
ing them slowly into the liquid. 
Another lamp in full action was 
taken and thrown into the air. The 
spilt liquid not only did not take 
fire, but the lamp was extinguished. 
These conclusive experiments greatly 
impressed the audience. 

XIarly to Bed and Early to Rise. 
We (LancetJhsYe been trying to esti- 
mate the commercial gain to the 
metropolis which would accrue if 
early rising habits were generally 
adopted. If we rose with the sun, 
instead of the usual hour of eight 
o'clock, we should gain, on an ave- 
rage, two hours' additional daylight 
throughout the year, and if we sought 
our beds two hours earlier to compen- 
sate for our early rising, we should 
be saved the expense of artificial light 
for 730 hours m each year. Now, 
there are, in round numbers, 450,000 
houses in London, each of which we 
may suppose requires five gas-burners, 
or their equivalents in lamps or 
candles, after dark. At present we 
may reckon that 2,250,000 gas- 
burners are burnt for 730 needless 
hours in each year, and if we take 
the average consumption of gas at 
three feet fper burner per hour, we 
may say that each burner consumes, 
in round numbers, 2,200ft. of super- 
fluous gas per annum, which gives a 
total for the metropolis, in round 
numbers, of 5,000,000,000 cubic feet 
of gas, or its equivalent, which might 
be saved. Taking the cost of gas at 
35. 9d. per 1,000 cubic feet, we find 
that the saving to the metropolis of 
early rising might amoimt, in the 
matter of artificial light alone, to no 
less a sum than 900,000Z. per annum. 

When we consider also that every 

\dtl[i -neaiV^ ^,^^^ c?d\i\a 1^\. ^ ^ 
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per hour, and that after dark the de- 
mand for fresh air is nearly doubled 
in this already stuffy city, because 
the wants of luminators are added to 
the wants of man, the sain in health 
would be scarcely less tnan the saving 
in money. 

If, too, which is not likely, we 
were to be models in use of our time, 
we should perhaps verify the old 
saying that ** Early to bed, and early 
to rise, make a man healthy, wealthy, 
and wise." May we hope some day 
to see distinguisned persons enjoying 
the pure crisp air in Hyde Park at 
6 a.m. ? May we ever be allowed to 
have a daylight theatre that does not 
reek of humanity ? Shall we ever see 
the abolition of "evening church?" 
And will the House of Commons, the 
pioneers of sanitation (!), ever set us 
a good example in the matter of keep- 
ing what Mrs. Grundy speaks of as 
** decent hours?" 

An Electric Candle. — See Elec- 
tricity and Magnetism. 

Sualities of Coal. — The fact is 
-established that of late years the 
nuality of the fuel vended by the Lon- 
don coaldealers has very largely dete- 
riorated. For this there are obvious 
reasons, the chief of which is the 
exhaustion of the best household coal 
seams in the Newcastle coalfield 
and the inadequacy of the supplies of 
other first-class coal to meet the con- 
tinually increasing demand of the 
London public. Until within the 
last fifty years the best household 
coal was produced from the High 
Main coal of the Tyne, "Wallsend 
being the immediate colliery from I 
which it was produced, and hence | 



the association of the best household 
coals with the name of Wallsend. 
This fine quality of coal was only 
found in the district immediately 
north and south of the Tyne, where 
the High Main seam attained a thick- 
ness of 6 ft., and in the Blyth dis- 
trict, where its thickness was about 
5 ft., the depth at which it was found 
from the surface being in the former 
district 132 fathoms, and in the latter 
only 48 fathoms. In the Ryton and 
Walbottie district, however, the seam 
was found "cropped out," and in 
the Pelaw and Marley-hiU district it 
was found receding to a thickness of 
only 2 ft., while on the Wear and 
the Tees it was altogether absent. 
The Hutton seam on the Wear is, 
however, of almost equally good 
quality, and it is from tnis bed that 
the well-known Lambtons, Hettons, 
'and Raintons are obtained, the pro- 
duce of these collieries being sold up 
to the present day as the best Walls- 
end. An almost equally good quality 
of coal is obtained from the five- 
quarter and main coal seams on the 
Tees, the produce of which is sold to 
the metropolis as Tees Wallsend, 
while the five-quarter seam in the 
Hartlepool districts produces a coal 
very similar to the Wear Wallsend. 
A second-rate quality of coal is pro- 
duced jfrom otner districts in the 
north, but the supply of best house- 
hold coal is rapidly approaching 
exhaustion, and consumers may make 
up their minds that the quality of 
the fuel sent to London will not 
henceforth improve, at any rate so 
far as the chief source of supply is 
concerned. ^^ ' 
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A Water Power. — A dam has 
been recently constructed across the 
Kansas river, at a place called Law- 
rence, which has been estimated to 
famish neariy 3,000 horse power. 
The dimensions and materials of this 
great work are given as follows: — 
** The dam is 788 feet in total length, 
274 feet of which are based upon solid 
rock and built of masonry. The re- 
mainder spans a gravel and sand 
foundation, and is constructed of crib 
work, thoroughly based, anchored, 
grouted, and backed. The dam l;ias a 
base of 21 feet, presents an average 
anffle of 45 degrees to the current, 
and is so constmcted that the power 
can easily be increased by adding 
to its height. The flume upon 
the south side is 60 feet wide, 
and, as it now stands, 180 feet long, 
and is amply supplied with arches for 
the convenient delivery of power to 

Senstocks. The track of the Kansas 
[idland Railroad, connecting the At- 
chison, Topeka, and Santa Fe Rail- 
road with the Kansas City Railroad 
system, runs within a few feet of the 
flume walls. " 
The Channel Tunnel. — The en- 

flneers of the Channel Tunnel, MM. 
olier and Lapparent, in a report 
upon the result of the numerous 
soundings which they have taken 
during the eighteen months previous 
to June, 1877, for the purpose of ascer- 
taining the thickness and imperme- 
ability of the different strata in the 
Channel, state that "observation 
shows that the soil under the sea 
preserves the same characteristic as 
upon the French mainland — that is 
to say, a line traced upon the surface 
of one of the beds of chalk consists 
of Jon^ straight lines connected with 
one another with very pronounced 



sinuosities. Observation has also 
shown — and this is a Capital point 
with regard to the making of the 
tunnel — ^that in these sinuosities, of 
which there are two in the Channel, 
the strata are evidently continuous, 
and that the distance between the 
two successive lines is filled up, not 
by a fissure, but simply by a curve. 
There is, therefore, no reason for an- 
ticipating that the work will en- 
counter any geological difficulties, 
properly so called, if we bear in mind 
the information furnished by a study 
of the sea's bed and by the work done 
in the mines which run down into 
the chalk. The boring at Sangatte 
has not been carried far enougn to 
admit of any definite opinion Deing 
given as to the jurassical development 
of the soil in that region, but it has 
confirmed the deductions drawn as to 
the progressive diminution in thick- 
ness of the strata below the chalk 
which runs from Boulogne towards 
Calais. These strata are formed of 
sand and clay, with an admixture of 
palaeozoic pebbles, red calcareous and 
carboniferous marl, but without any 
rock of the coal order. " 

Windmills in the Punjab. — 
Mr. Griffin W. Vyse, A.I.C.E., Exec. 
Engineer, Irrgn. Br., P.W.D., sug- 
gests, with a view to alleviating the 
great drought which generally pre- 
vails in certain parts of the Punjab, 
that the introduction of what are 
termed "windmills" or self-acting 
windsails for raising water, peculiar 
to South Australia, would prove of 
the utmost benefit. In South Aus- 
tralia, where the drought for certain 
months of the year is very similar to 
that of the Punjab, and where manual 
labouT \a eiLceedingly expensive and 
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Yine3rards and magnificent crops are 
all supplied by water raised in this 
manner. The water nsed for agricul- 
tural purposes and for the large norse, 
sheep, and cattle runs is all raised by 
** windmills" from wells averaging, in 
the locality mentioned, a depth of 38 
feet. In South Australia the average 
velocity of wind in miles during the 
working season is less than 70 miles ; 
whereas it appears from meteorological 
observations taken at Lahore that the 
average velocity recorded at that 
station during the summer months 
exceeds 70 miles. There are thou- 
sands of miles of rich, good arable 
land in the Punjab lying waste, idle, 
and profitless, and the loss of crops 
annually is something incalculable, 
because the cultivators invariably de- 
pend either on rain or of getting a 
full supply of water, while inunda- 
tion canELLs, fed from such erratic 
rivers as are in the Punjab, too often 
prove failures. 

Mr. Vyse adds, "there is not the 
slightest doubt that * windmills ' 
would answer admirably in the Pun- 
jab, for we have all that is wanted — 
a high rate of wind during the work- 
ing season, and a plentifol supply of 
good water, at no great depth, always 
procurable. I would suggest that the 
wells be 8 feet in diameter, and, as 
the soil in the Punjab is generally of 
a sandy nature, the baked earthen 
hoUow rines in quadrants, such as are 
in use in the Alabama and Kentucky 
States, would answer splendidly. As 
evaporation, leakage, percolation, ab- 
sorption, water running to waste, and 
irrigators taking it out of turn, or 
flteiQing it, seem to be the chief evils 
canal officers are ever fighting against, 
I would suggest that the water for 
such irrigation purposes be passed 
along the straightest and best line in 
iMtked earthen cylindrical pipes (ko- 
Idba) or galvanised iron tubes, 18in. 
clear diameter, with proper sluice 
gates, or traps at stated intervals for 
watering intermediate lands ; these 
Binice gates to be locked, and only 



opened by order of the engineer, oi 
other officer in charge, for a fixed 
time, which wouldprevent the irriga- 
tors wasting it. Water taken in Sis 
way in small quantities is used with 
more economy, and is made to do 
more work than when taken in large 
volumes. As the water raised in tlus 
manner would be perfectly clear of 
silt or dibris, there would be no fear 
of the main pipes being choked up, 
and as they would be covered, there 
would be no chance of their being 
broken or damaged." 

Ancient Engineering.— An in- 
teresting memoir was presented to 
the French Academy, in the close of 
1876, by P. Secchi on various works 
of hydraulics executed by the ancients 
in the environs of Rome, which he 
has ktely been studjring. One of 
them is a reversed syphon aqueduct 
at Alatri, constructed 200 years B.O., 
having its lowest point 101 metres 
below the place of entrance of the 
water into the town ; it would sup- 
port, consequently, at the lowest 
point a pressure of at least 11 atmo- 
spheres. The pipes were of baked 
clay, enclosed in strong concrete 
masonry ; they were jointed in a very 
solid manner. The total length of 
the aqueduct was about 12 kilometres. 
This work, which one would have 
believed abnost impossible, seems to 
have served as a model to Vitruvius in 
his description of this kind of aque- 
duct. It IS interesting to note the me- 
thod adopted by the ancients to cool 
their aqiui tejpula, which would be 
too warm to drink when brought into 
the Capitol. P. Secchi has found the 
spring which supplied it; and its 
temperature is 17 to 18 degrees C. 
in winter. The inhabitants mixed 
it with the Julia, the temperature of 
which was only 11 degrees. The tem- 
perature of this spring, P. Secchi re- 
marks, must have remained pretty 
much within the same limits for 
2,000 years, for it would nftv«tV»ac^^ 
been \)toxx^\. \ft"^Qa!L'fe*'& *^\ia^\iSb^"9w 
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spring now called ** Preciosa " rises in 
an ancient volcanic crater. This ob- 
servation shows the extreme slowness 
of cooling in the interior of the 
globe. 

The Longest Tunnel in America. 
— Few people know how great an en- 
gineering enterprise is going on in 
Baltimore county. For one thing 
alone, a tunnel six and four-fiftli^ 
miles long — 36,510ft. — ^is being built 
underground, for over four-fifths of 
the distance through hard gneiss and 
granite. It will be the longest tunnel 
in the country, and there will be only 
two larger in the world — the Mont 
Cenis, which is eight miles in length, 
and the St. Gothard, now in progress 
of construction, and which is to be 
nine and one-quarter miles. The 
fact that the water supply tunnel lies 
near enough to the surface to allow of 
numerous shafts greatly facilitates its 
construction. The tunnel is a circle, 
12ft. in diameter, and extends from 
the Gunpowder river, about 8 miles 
from the city, to Lake Montebello — 
the distributing reservoir — near Hart- 
ford turnpike, about one mile and a 
half from the city, the direction being 
26 degrees west of south. This tun- 
nel will conduct the water from the 
Gunpowder river to Lake Montebello. 
Thence a conduit, 4, 120ft. long, 
known as the Clifton Tunnel, from 
the fact that it passes under a portion 
of the Clifton Park, conducts the 
water to a point just south of the 
Hartford Road, where it enters six 
mains, each 4ft. in diameter, which 
convey the water to the city, a dis- 
tance of 1,900ft. The country along 
the line of the works is hilly, and the 
tunnel varies in depth below the sur- 
face from 67 to 353 feet. There are 
15 shafts in the main tunnel, the 
deepest 294ft. below the sui-face. The 
water rains down from the crevices of 
the rocks, and pours along the bottom 
of the drift Gangs of men, each with 
Ii/s miner's lamp attached to his hat, 
are hard at work picking and delving 
//i the flinty bowels of the earth ; and 



the monotonous clang of the hammer 
upon the drill is constantly heard, 
except when everything is in readi- 
ness for firing a mine, when all retire 
to a safe distance, and thunderous re- 
ports roll through the rocky corridors. 
The work of the tunnelling is all 
done by hand, it being cheaper than 
the machine work in a drift of such 
narrow diameter. — BaUimcn'e GaaeUe. 

A Submarine Barrier of Bope. 
— A Dutch journal gives an account 
of recent experimen1» at Helvoetsluis 
on submarine barriers of rope for the 
closure of channels. A 20 centimetre 
rope was placed transversely to the 
channel, fixed at each extremity with 
an anchor, and in the middle by 10 
other anchors, while ropes of 8 centi- 
metres were arranged in the direction 
of the channel. These were held up 
by buoys, and, two and two, were 
made rast, extending a distance of 
200 metres on each side of the princi- 
pal rope. They were about 7 metres 
apart. Lastly, parallel to the princi- 
pal rope, and on each side of itj was 
another rope of 8 centimetres fixed by 
anchors and fastened in crossing the 
longitudinal cords. Trial of the bar- 
ricade was made with a monitor 
having an iron shield over each of its 
two screws. The vessel was directed 
full steam against the barrier. One 
of the screws fouled some of the lon- 
gitudinal ropes. Whenever the ship 
struck the principal rope the screws 
were stopped. The thick rope was 
found to be broken, and two of the 
longitudinal ropes were torn away. 
" Except this, the barricade was 
little damaged." On examining the 
monitor, ropes were found entangled 
with both screws. The iron bands of 
the shields had cut the ropes at the 
banicade, but they had diminished by 
about three knots the speed of the 
ship, and hindered the liberation of 
the rope from the screws. — English 
Mechanic. 

A Cure for Floods. — There are 
two e^ca.c\o\3ka ^a.-^'s, q^ moderating 
the exctasWc ^o\^ o^ \s'iau\.^\ \:^ \K\svrs» ^1 
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heavy rain : wooding of the monn' 
tains, and constraction of reservoirs 
in the valleys. There has been much 
activity recently in Alsace in both of 
these directions. Thousands of hec- 
tares of new forests have been planted 
on the slopes of the Yosges, and the 
construction of numerous dams has 
not only obviated inundations, but 
afforded a large amount of motor 
force for manumctories. The Govern- 
ment of Alsace-Lorraine seem to be 
disposed to utilise those constructions 
(reservoirs) to regulate the flow of the 
Ul, the river which waters the country 
jrom Mulhouse to Strasburg. In 
France, too, the value of reservoirs in 
hill r^ons is being felt The disas- 
ter at Toulouse and in the surrounding 
country in June, 1875, from the over- 
flow of the Garonne, amounted to 76 
million francs, not to speak of the 
death of a thousand persons. Now 
the injurious water-sheet of the Ga- 
ronne, the source of the disaster, 
hardly exceeded 100 million cubic 
metres ; and three or four reservoirs 
like that of I'Habra in Algeria, which 
cost 4 to 5 millions of francs, would 
suffice to retain this disastrous body 
of water. The construction of dams 
must always be remunerative. (An 
interesting paper on the Alsatian 
reservoirs appears in La Nature, 
23rd December, 1%1Q.)— English Me- 
cJuinic. 

More Water. — The yield of water 
fix)m springs may often be increased 
by a device which has been applied 
by M. Chefdebien, under the follow- 
ing circumstances : — There was a wet 
space in a thicket overgrown with 
rushes. On digging down to the 
rock mere flltrations were met with, 
and a thin thread of water. The 
cavity dug took 36 hours to fill, after 
it was once emptied of water. The 
spring gave 200 litres in 24 hours. 
W ith a view to utilising this spring, 
M. Chefdebien resolved, by applying 
a siphon, to withdraw from it a por- 
tion of atmospheric pressure equiva- 
lent to the weight of a water-column 



representing the difference of level 
between the point of emergence and 
the point where he wished to utilise 
the water. So, with a lead extending 
60m. from the spring, and giving 
2 'SOm. difference of level, he emptied 
the basin in a few minutes. He now 
made a permeable base with ashlars 
and pebbles, put some hydraulic mor- 
tar over this, then two supports of 
intercrossed bricks cemented. The 
lead pipe was placed with its orifice 
at the surface of the pebbles, ana 
cemented in a small chamber. A 
layer of liquid loam was placed over 
all. After simple suction of the tube 
the water flowed abundantly, and 
continued to do so for two years. 
Then it fell off, owing to the pipe 
being corroded and the vacuum fail- 
ing. An iron pipe having been sub- 
stituted, the arrangement has worked 
for six years without interruption, and 
the yield of water has been eighteen 
times as much as it was originally. 

The Removal of Eddystone 
Lighthouse. — Mr. Isaac Douglass, 
of the Trinity House, in the course of 
a paper read before the British Asso- 
ciation on the Eddystone Lighthouse, 
stated that Smeaton's great work W£s 
not destined to exist much longe?. 
Owing to very considerable tremor 
which occurred with each wave-stroke 
during heavy storms from the west^^^ard , 
fears nad been entertained for the 
safety of the structure, particularly as 
sea-water had frequently been driven 
through the joints of the masonry. 
The upper part was strengthened in 
1839 and 1865 with internal wrought- 
iron bars extending from the lantern 
floor downwards to the solid portion 
of the tower. On the last occasion he 
found that the chief mischief arose 
from the upward strike of the sea at 
the cornice ; but repairs were effected 
and further leakage prevented. The 
tower was still sound, but unfortu- 
nately the rock on which the light- 
house was built had been serioiial^ 

^ sea. "I^ns a^^«t%.^ \ft \iVi ^ScNa"^ ?5>:<^ 
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to the inceasant atraining of the rock 
by the heavy sea strokes on the 
tower. It had, therefore, been de- 
termined to erect another li^hthonse 
of hi]|;er dimensions, for which a ffood 
fonndation had been discovered about 
120ft;. off. The elevation of a light 
for a ran^ of 19 nantical miles was 
very desirable, so that it might be 
extended more towards the Unannel 
Rock, and made to overlap the range 
of the neighbouring Lizara lights to 
the westward. Unfortunately the sea 
rose during stormy weather consider- 
ably al)ove the top of the lantern, 
thus often eclipsing the liffht, and 
altering its aistinctive cnaiacter. 
This was a matter of much greater 
importance in the present day uian it 
was at the time of the erection of the 
structure, from the enormous increase 
in the number of shippmg and the 
additionid lighthouses wnich had been 
established, each having a distinctive 
chuucter. The power of a light in 
so important a position ought to be 
raised to the first-class ; but the ca- 
pacity of the present tower was in- 
sufficient for this as well as for the 
provision of a first-class fog signal. 
Telcgi-aphic communication between 
rock liglithouses and light vessels and 
the shore, for the purpose of reporting 
casualties at sea, was very desirable, 
but the difficulties which presented 
themstdves api)eared at present too 
considerable to justify the necessary 
outlay for construction and mainte- 
nance. Four lightkeepers were at- 
tached to the Eddystone, three being 
constantly on the spot and one on 
shore in rotation. Tney were relieved 



from Plymoath monthly by a steam 
veaseL The average anmud coat of 
maintaining the Uf^thoose was aboat 
5951, In conclusion, he conld not 
help ennessing a hope that if 
Smeaton^ stmctnre had to be taken 
down, as doubtless it would be after 
the erection of the proposed new 
lighthouse, the nation would consider 
it as worthy of a site on English soil 
as Cleopatra's ^eedle. 

The St. Gofhard Tozmel. — ^In 
the very centre of that stupendous 
barrier of mountain ranges, called 
the Alps, which shuts off Italy from 
Switzerland, and from Savov and the 
Austrian Tyrol on each hand, 
stretching to the Gulf of Genoa ana 
to the Adriatic, a gigantic engineer- 
ing work is about to he recommenced. 
The construction of the St. Gothaid 
railway timnel is not less important 
than that of the Mont Cenis Tunnd, 
connecting Savoy and France with 
Piedmont and the western and central 

frovinces of the Italian kingdom, 
t will afford more direct and inde- 
pendent communication, not only 
between Germany and Italy, but 
also between England and Italy ; 
while Switzerland, Belgium, and the 
whole of Central and Northern Europe 
will obtain immediate access to the 
Mediterranean and to its ports for 
trade with the Levant. We observe, 
therefore, with satisfaction, that an 
International Conference, lately held 
to debate upon the means of raising 
sufficient capital, by joint contribu- 
tions from several countries interested 
in the project, has agreed upon a fair 
division of its cost. 
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Well Paved. — The Virginia 
(Nevada) -S/i^rpme, in the beginning 
of 1877, remarked : — ** Curious per- 
sons have, by assay, at one time and 
another, obtained evidence in support 
of the assertion that the streets oi this 
city are paved with gold and silver. 
An assay of mud, taken from the 
wheel of a bugey when it stopped in 
front of the Cahfomia Bank, showed 
about $11 per ton. C-street is now 
being macadamized with quartz taken 
from the Andes and old Ophir dumps 
of waste rock. The length of road 
to be filled, 16 inches deep in the 
centre, will take at least 16,166 tons. 
Some pieces of this fill are rich in 
both silver and gold. Experts place 
the value of the whole at $8 to %1Z 
per ton. Taking the lower estimate 
as an average, there is now on and 
to be placed on C-street not less than 
$133,133 in gold and silver." . 

Mlaeralogioal Discoveries in 
Canada. — Prof. Vennor, geological 
surveyor, who in 1877 was exploring 
the regions of White Fish, Penchange, 
and St. Mary's Lakes, on the Upper 
Gatinian, reports the discovery of an 
immense mountain of pure crystalline 
phosphate of lime, showing on the 
surface hundreds of thousands of tons, 
which will yield 90 per cent. He 
thinks it is the junction of two great 
belts running up the Lievre and 
Ckitinian rivers. He believes the 
Lake Superior silver-bearing rock 
runs across the head waters of the 
Gatinian rivers. 

Canadian Rock-Salt — Six beds 
of solid rock-salt were recently passed 
through in a boring at Goderich, 
Ontario, having an aggregate thick- 
ness of 126 feet. A^ considerable 
portion of this thickness Professor S. 
Mnnt found to be almost chemically 



pure, containing over 99| per cent, 
salt, and a shaft is about to be sunk 
to work these beds. The quantity 
of salt made in the whole of the 
Ontario region in 1876 was probably 
quite equal to that of the previous 
year. 

What is Serpentine? — It has 
long been believed, says the Academy, 
by petrologists that the beautiful 
rock known as serpentine is, in all 
cases, a product of the alteration of 
some other substance. Formerly, 
however, it was supposed that it 
might result from the conversion of 
different rocks, and perhaps, in some 
cases, even from the metamorphism 
of granite. But it has been shown 
by Tschermak and some other Con- 
tinental observers that the most 
common if not the only great source 
of serpentine is to be found in the 
alteration of certain rocks rich in 
olivine, especially Lherzolite. This 
is a rock found typically at the Lake 
of Lherz, in the Pyrenees, and con- 
sisting of olivine, enstatite, and 
diopside, with grains of picotite or 
chromespinel. Such a view of the 
origin of serpentine has recently been 
extended to our Cornish rocks by the 
Rev. T. G. Bonney, who has devoted 
much attention to the study of their 
microscopic structure. He finds at 
Coverack Cove, near the Lizard, a 
gabbro rock which contains olivine 
partially converted into serpentine ; 
this gabbro he is able to trace into a 
serpentine holding large quantities of 
unaltered olivine ; while this, in 
turn, passes into a serpentine in which 
the conversion of the olivine is com- 
plete. Enstatite, au^te^ andi^vwsk^di^ 
are also io\\ii<QLm^«&^QTK!k^^s«:^$fBs^- 
. tine. Heinie l&x. ^ctkws^ "^^^^^^ 
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resolt of a hydrous alteration of an 
oliyine rock such as Lherzolite. 

A New Safety Ezplosive. — A 
new explosive has lately been success- 
fully tested at one of the prin- 
cipal collieries in the West Riding, 
which, it is hoped, will render blast- 
ing in mines safe and free from 
dfl^ger of any description. It is 
termed '*tonite, or saiety blasting- 
powder. " It is made of cotton, which 
IS crushed to a flour-meal consistency, 
thoroughly purified by being sub- 
jected to strong agitation by an air- 
blast, while it IS brought to a boiling 
point by a jet of steieun, a dose of 
carbonate of ammonia being thrown 
into the vat By this means all the 
unstable nitrogen compounds aro 
destroyed, and the nitric fumes so 
difficult of extraction are b^ the aid 
of ammonia roduced to their siniple 
elements — nitrogen and water. The 
** tonite " is made into cartridges p^re- 
pared with nitrate of baryta, which 
IS scarcely soluble in water, so that 
when the charge dries it does not 
separate and distort the shape of the 
cartridge. The cartridges are no 
more than bright, burning torches, 
which may be held in the hand with- 
out the least danger of explosion. 
The "tonite" is free from smell, in 
strength is equal to dynamite, and 
appears likely to be extensively used 
in collieries. 

Coal in the Arctic Regions. — 
Mr. T. Wills read a paper before the 
British Association on the composi- 
tion of Arctic coal, in which he stated 
that one of the results obtained by 
the late Arctic expedition was the dis- 
covery of a coal seam near to the 
winter quarters of the Discovery. The 
Discovery wintered in a bay on the 
west side of Robeson Channel, in lat. 
81« 44' N., and long. 65<? 3' W., 
now known as Discovery Bay. About 
two miles from this place, in Grant- 
land, this coal was found in the side 
of a narrow mountain gorge. The 
prevailing rock of the surrounding 
district was a shingly claystone of 



verjr irregular arrangement, but 
mainly dipping to the westward, and, 
so far as could be ascertained, devoid 
of fossils. Vegetation included no 
less than sixty species of plants. 
Coal has been brought home by pre- 
vious expeditions from high latitudes, 
but not so far north. The coal (a 
specimen of which was exhibited) has 
a bright, shiny appearance, is some- 
what of a pitchy cnaracter, and very 
brittle. On analysis it could not lie 
distinguished from a bituminous coal 
of exceedinglv good quality, and 
belongs to tne true carboniferoas 
periooL It is veiy similar to coal 
found in some English coalfields, 
particularly at Chesterfield. It con- 
tains 65 per cent, of coke. 

Heat XJndergroimcL — Some of 
the drifts on the lower levels of 
several of the Comstock mines aro 
found to be so hot that it is next to 
impossible for the men to work in 
them. When they can work it is at 
great disadvantage, and considerable 
labour and money is expended by the 
companies to supply fresh air. In 
some cases men can only work a few 
minutes, and then run out to cool off. 
In the Consolidated Virginia mine, 
the face of the north drift on the 
1,750 feet level from the Gould and 
Curry, near the east wall of the ore 
vein, is so hot that it is necessary 
to keep a close, tight box, or cooling- 
room, in close proximity to the work- 
men, in which the temperature is 
kept down by compressed air, so that 
the men may cool off and change 
every few minutes. Another of these 
coolmg boxes has to be placed at a 
half-way point in the drift for the use 
of the men who run the cars in and 
out. 

A New Metal.— M. Prat, of Bor- 
deaux, early in 1877, communicated 
to the Societe des Sciences Physiques 
et Naturelles de Bordeaux, a research 
on the characters and chemical pro- 
perties of a metal to which he has 
given. Wie^ n^ma of Lavoisium, in 
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silver-white, malleable, and fusible ; 
it forms crystallisable .and colourless 
salts, and gives the following reac- 
tions : — Potessa : A hydrated white 
precipitate, insoluble in an excess of 
the precipitant. Ammonia : The 
same precipitate, very soluble in an 
excess. Alkaline carbonateff>^ white 
precipitate of hydrated oxide, followed 
by the disengagement of carbonic 
acid, Ferrocyanide of potassium : A 
dirty yellow precipitate. Hydrosul- 
phuric acid : A brown colour at first, 
then a tawny yellow precipitate. 
Alkaline sulphurete : A tawny yellow 
precipitate. Tannin : A dark green- 
ish yellow precipitate. Iron and 
zinc : A metallic black precipitate, 
ash grey, or under the form of ex- 
tremely thin leaflets, having a metal- 
lic aspect, and spontaneously detach- 
ing itself from the zinc. This metal 
colours flame of a slightly purple 
blue. In the spectroscope it gives a 
spectrum : — 1. In the indigo blue, 
two groups of characteristic bands ; 
2. In the pure green, two other more 
simple groups of bands, equally cha- 
racteristic ; 3. Finally, some blue, 
violet, and green bands ; in all, 
twenty-three bands. The character- 
istic bands coirespond with those of 
copper, which might indicate, M. 
Prat thinks, that copper perhaps con- 
tains this metal. The spectrum, 
the white silvery aspect, tne solu- 
bility of its oxide in ammonia, the 
colour of the ferrocyanide and its 
hydrated sulphuret, constitute a group 
of properties which distinguish it from 
all the known metals. According to 
M. Pi*at, this body- is much more 
common than might be thought, for 
he has met with it in many minerals, 
and notably in iron pyrites. 

Mineral Salt Deposits. — A dis- 
covery of much interest and import- 
ance has recently been made at 
Aschersleben, in Prussia, in the vi- 
cinity of the Hartz Mountains. 
Within the last 20 years the Govern- 
ments of Fmssia and Anhalt have 
been deriving large profits from tlie 



working of sundry pits or mines pro- 
ductive of potash salts, situated at 
Stassfurth and Leopoldshall. Hitherto 
these undertakings have enjoyed a 
monopoly, but an independent party 
of explorers, aided by the diamond 
rock-boring apparatus, have succeeded 
in reaching the potash deposits at 
moderate depths not far from Stass- 
furth. The first boring reached what 
is called the ** kainit" portion of the 
potash layer, which was proved to 
have a thickness of 50 English feet. 
As the Prussian mining law entitles 
the discoverers to a concession equal 
to an area of 2,189,000 square metres, 
it is computed that this discovery in- 
cludes about 66,000,000 tons of potash 
salts. But the explorers, consisting 
chiefly of English capitalists, have pro- 
ceeded further, and oy means of other 
borings have obtained the command 
of an enormous area of these valuable 
deposits, which are now going to be 
extensively worked. The discovery 
is likely to be of great service to 
chemical industry, by providing an 
ample supply of one of its staple 
commodities, the want of which 
threatened at one time to be rather 
serious. The extraordinary fertility 
imparted to the soU by the use of 
potash manure also renders the dis- 
covery a matter of direct interest to 
the agriculturist. Experience gained 
in Germany and Holland shows that 
by the use of the kainit and other 
forms of potash, land naturally poor 
can be made to bear extraordinary 
crops. This system of fertilization 
has been found peculiarly advan- 
tageous in the case of peat lands and 
moors. 

A New Safety-Lamp.— A paper 
on ** Landau's new Safety-Lamp for 
Use in Mines " was read in the winter 
of 1876 at a meeting of the North 
Staffordshire Mining institute. The 
chief peculiarity of the invention re- 
sides m the feature that the admission 
of gaa extm^V^'Ka 'Cckfc ^«ssv^^ ^^ *vi^ss^ 
it caniiot uiAct mi^i ^\s^\sssv^\»xv^'«\^*^ 
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the air 8um>ly that feeds the flame 
mnst jtass through an air-chamber in 
a limited space at the bottom of the 
lamp, and as soon as the impure air, 
8ach as hydrogen, carburetted hydro- 
gen, &c., fills up to that limited space, 
the }>assage of the needful supply of 
oxygen to feed the flame is choked 
tlieivby, and the flame is necessaiil^ 
extinguished for want of air. Experi- 
ments made to demonstrate this claim 
wen? quite successful. It was further 
clainuNl that the lamp could not be 
affected by the strongest cuirent of 
purt' uir, but the experiments to 
I)rove this weix' less successful. But 
while the later exi)enmeiits did not 
show the I^andau lamp to be in- 
ferior to others, the former were 
reearded as decided i>oints of suiwri- 
onty in constniction. 

DiorreziD. — It appears that in 
Gennany this explosive is becoming 
quite popular among coal-miners, 
ihe inventor is Mr. G. Pancera, and 
large nuaiitities of it are now being 
manumctuivd botli at Sistiana, in 
Trieste, and at Bmiin, near Wiouer- 
Neustudt. In the diy explosive there 
w^as found by the analysis of Mr. J. 
Fels, of Trieste — Picric acid, 1 "65 ; 
cluircoiil, 7*49 ; beeeh sawdust, 10*97 ; 
I)ota8sic nitrate, 4278 ; sodic nitiate, 
23-16; sulphur, 13*40 ; loss, 0*55= 
100. Diorrexin is about 25 i)er cent. 
li<(hter than Austrian blasting pow- 
der, and of about equal sti'cngth, 
whilst it does not cost more than 
one-lifth. 

The Telephone in Mining Opera- 
tions. — The telephone has hitherto 
been regarded rather in the light of 
an ingenious i)laytliing tlian as an in- 
stniinent of practical utility. Some 
experiments, however, tried with it 
in September, 1877, by Dr. Foster, 
Govenmient Inspector of Mines, at 
the Eliza Mine, St. Austell, show 
that it may do better service than be 
the medium for the conveyance of 
songs and jokes from a distance. The 
instiiiment attached to a covered cop- 
p3T wire was sent down the ventilat- 



ing shaft, and within a quarter of an 
hour speaking at the bottom of the 
mine was distinctly heard above, the 
utterances being even more auuble, 
it is stated, on the surface than be> 
low. Miners and others- who had 
never seen a telephone before used it 
without difficulty, and the simplicity 
with which it worked was as remark- 
able as its efficiency. It is impossible 
to over-estimate {he advantage that 
might under certain circumstances he 
gained by the adoption of a system, of 
speaking signals to the siuface in 
mining operations. Hitherto the 
difficulties experienced in establishing 
anything of the kind in mines of 
great depth have proved insurmount- 
able, and cord si^ials have been any- 
thing but a success. 

The Optical Characters of 
Minerals. — A new method of study- 
ing the optical characters of minerals 
was described by Mr. Sorby, F.R.S., 
in a paper read before the British Asso- 
ciation. The author first stated the 
principles on which this method de- 
pended; and showed that the great 
difference between the appearance 
seen with the naked eye and the mi- 
croscope is due to the object-glass 
being able to collect divergent rays. 
In looking with a low magnifying 
power at a small circular hole seen 
through a sec don of a crj'stal, very 
different jihenomena present them- 
selves, according to its optical cha- 
racters. If it Las no double refi-ac- 
tion, only one well-defined circular 
hole can be seen. If the mineral 
possess double refraction and only 
one optic axiS; like calcite, two 
images of the hole are seen. If the 
section be cut perpendicular to the 
axis, two circular holes are seen di- 
rectly superimposed, but at two dif- 
ferent focL If the section be in the 
plane of cleavage, two widely-divided 
images are visible, the one, due to ihe 
ordinary ray, being circular, and the 
Other, due to the extraordinary ray, 
being distorted and drawn out in two 
opposite planes at two different foci. 
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When the section is cat parallel to 
the axis, this ima^e due to the extra- 
ordinary ray is stiU more elongated, 
but the images are directly super- 
imposed. We thus at once learn that 
the mineral has double refraction, has 
an optic axis, and also what is the 
direction in which the section is cut. 
In the case of crystals like Arrago- 
nite, which have two optic axes, there 
is no ordinary ray, and at the focal 
points we see the circular hole drawn 
out in opposite planes into crosses. 
The character of these crosses depends 
upon the direction of the section, but 
the fact of the crosses beinff seen at 
once proves that the mineral has two 
optic axes. Some facts are better ob- 
served if, instead of a circular hole, 
we examine through the crystalline 
plate a grating with two systems of 
fines at right angles to one another. 
We then obtain what the author calls 
unifocal or bifocal images, according 
to the systems of crystallisation. 
Crystals without double refraction 
have only one unifocal image ; crys- 
tals having one optic axis have one 
unifocal and one bifocal image ; 
whereas crystals havinjg^ two optic 
axes give two bifocal images. The 
deflninon of unifocal images is inde- 
pendent of the position oi the lines, 
whereas in the case of bifocal images 
the lines are distinctly visible only 
when they are parallel or perpendi- 
cular to a particular axis of the crys- 
tal, and, spread out, become obscure 
and disappear when rotated to a 
different azimuth. The above-named 
ceneral characters differ so much in 
different minerals that they furnish a 
most valuable means for their identi- 
fication. 

Qold Metallurgy by the Wet 
Process. — In reducing pyritous gold 



ores, J. 0. Stewart has found a 
curious chemical change which is not 
noted in the books, and which we 
shall state briefly. The ore was a lot 
of 20 tons from Gilpin county, con- 
taining 2^z. gold, and 3 per cent, 
copper per ton, and carrying about 
16 per cent, quartz. Part was 
roasted with the addition of 3 per 
cent, of sulphate of soda, and the 
rest by itself, all without salt, 
and then passed through the Hunt 
and Douglas process. Mr. Stewart 
supposed that, after roasting, the 
gold would appear in a metallic state, 
contaminated only with the sulphate^ 
of copper and iron, and was surprised 
to find that only 10 to 40 per cent, of 
the gold would amalgamate in the 
pans. Upon investigation he dis- 
covered that 60 to 90 per cent, of the 
gold was held in solution in the 
liquor as a chloride. This he preci- 
pitated with metallic copper, and was 
pleased to note that by the combined 
bath and pans he had made a saving 
of 95 per cent, of gold. The copper 
contamed in the ore was worked up 
to 98 per cent., and we give below its 
chemical condition produced in the 
process of reduction : — Ore roasted 
without sulphate of soda showed et 
the copper 40 per cent, as sulphate, 
59 per cent, as oxide, and 1 per cent, 
as sulphide. Ore roasted with sul- 
phate of soda showed 60 per cent, 
as sulphate, 39 per cent, as oxide, 
and 1 per cent, as sulphide. This 
test shows that gold is soluble in a 
solution of salt, iron, and copper 
heated to 180° Fahr., and is one of 
many experiments which have proved 
the advantages to be gained by using 
the Hunt and Dou^as process on 
ores containing gold, silver, and 
copper. — ColoTMio Miner, 
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Painting by Machinery. — Every- 
one who has had to paint slats or 
laths, or like narrow work, knows 
that doing so is a tedious and not 
over easy operation. Plenty of paint 
in wasted in using a big brush, and to 
employ a small one is to throw away 
time. Mr. W. Roberts, of Liverpool, 
exhibited, in the English section of 
Machinery Hall, Philadelphia, a very 
ingenious little apparatus which per- 
forms this work very rapidly, and in 
a much better manner than it could 
be done by hand. The paint is 
poured into a lower tray. Aoove are 
located, first a pair of rollers, which 
seize the slat and draw it in between 
a series of brushes, one of which 
paints the upper side, another the 
lower side, while two more cover the 
<^es. To keep these brushes wet 
with paint, two wheels beside the 
grasping rollers rotate partially in the 
paint in the tray beneath. These are 
no grooved as to carry up the liquid 
at every revolution, and dash it on 
the brushes. The machine, we learn, 
will paint 6,000 running feet of lath 
per hour, without the aid of steam 
power. 

Arithmetic Made Easy. — A new 
calculating machine has been invented 
by a Michigan watchmaker. It con- 
tains 2,100 specially formed pieces, 
and, including screws and rivets, over 
3, 000. It works with perfect accuracy, 
will use a multiplier or divisor of 
twelve figures, divide one number by 
another, subtract or multiply, at one 
operation. The machine gave the 
answer to the following compound- 
interest question in forty-five seconds : 
— What is the compound interest of 
.5,630 dollars 76 cents, for twenty 
jrcsiTS at 7 per cent ? Answer — 16,158 
dollars 47 cents. 



The Velocity of Machhiery. — 
The greatest velocities emjployed in 
industry are to be met with m cotton- 
spinning. Horizontal drams com- 
manding the spindles make 11,000 to 
12,000 revolutions per minute, or 200 
per second. The mechanical cutters 
and planes used in working wood 
have also a high velocity. Professor 
Hart, of Oarlsruhe, mentions a plan- 
ing machine, the axle of which makes 
2,455 turns in a minute. The venti- 
lator of a forge at the railway works 
of Harbourg makes 3,000 revolutions 
per minute ; the vanes are 285mm. 
m diameter, and there is not the 
least noise. The steel mills for dia- 
mond-cutting, in Amsterdam, make 
1,800 to 2,100 turns per minute. A 
very great number of turns per minute 
does not necessarily imply a great 
velocity of the circumference. The 
velocity at the circumference in the 
drums, first referred to above, is 
6*09m. per second, that in Hart's 
planing-machine ll'56m. Very high 
velocities are found at the circumfer- 
ence of circular-saws. Thus, there 
are saws l*22m. in diameter giving 
700 turns ; this implies, for the cir- 
cumference, a velocity of 44 •68m. per 
second. At Linden there is a venti- 
lator in which the circumference has 
a velocity of 61 •07m. ; and in some 
hydro-extractors the circumferential 
velocity is 66 •8m. In machines for 
pulverising certain matters we come 
up to 60m., and in the manufacture 
of artificial wool, 76m. per second. — 
Engliah Mechanic. 

The Hyperthermoscope.-— This is 
the name of a new apparatus which 
has recently been patented in Ger- 
many. It is for the prevention of 
boiler explosions. It consists of a 
copper pipe reaching down to a cer- 
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tain depth into the boiler. It con- 
tains liquid, and is connected above 
with a casting, which is screwed to 
the boiler. This casting bears two 
manometers, one of which shows the 
tension in the steam space, while the 
other gives the pressure corresponding 
to the heat of the water. If the 
latter is in its normal state, the two 
manometers agree ; whereas, with a 
slight excess of heat in the water not 
applied in steam-heating, one shows 
a nigher pressure than the other. 
Between the two manometers is a 
steam-pipe, out of which at that 
moment steam escapes, and at the 
same time signalises the working of 
the apparatus. 

Stone-dressing Machinery. — An 
important practical advance in ma- 
chmery for dressing and surfacing 
rough stone has been lately made by 
Messrs. Brunton Brothers, of Batter- 
sea. The want of a good and eflTec- 
tive stone-dressing machine has al- 
ways been felt by those engaged in 
preparing stone for the market. That 
want has now been supplied by Messrs. 
Brunton's machine. It is true that 
attempts have been made from time 
to time to produce stone-dressing ma- 
chines, but they have for the most 
part proved complete failures. Owing 
to the intractable character of the 
material to be dealt with, the tools 
employed have always succumbed to 
the obdurate stone. It is the struc- 
ture of the tool and its mode of act- 
ing which constitutes the peculiarity 
in the machine invented by Messrs. 
Brunton. In this lies the secret of 
the success with which it dresses 
the hardest granites and the most 
wearing grits. The machine consists 
of a bed-plate with standards carrying 
the dressing apparatus. The stone 
to be dressed is nxed to a travelling 
table, which is mechanically moved 
backwards and forwards under a set 
of revolving cutters. These latter 
consist of three circular discs of steel 
projecting from the imder^ side of a 
chuck in which they are carried. 



Each cutter has a rotary motion of 
its own, and the chuck also revolves 
with them. The cutters revolve very 
rapidly over the face of the stone and 
clear off the rough surface with as- 
tonishing rapidity, the wear and tear 
of the cutters being remarkably small. 
The writer has seen blocks of Aber- 
deen granite dressed at the rate of 
IJft. super, per minute, while an 
exceedingly hard grit stone was 
dressed at the rate of 2ft. per minute. 
Ordinary limestones were put through 
at a very rapid rate, being cleaned off 
like so many blocks of chalk. The 
chuck or cutter-holder revolves at the 
rate of 600 revolutions per minute, 
while the cutters make 1,200 revolu- 
tions per minute each, a rate of speed 
which easily overcomes the htuxlest 
resistance the stone can offer. Al- 
though the machine is only intended 
for dressing flag-stones for x>cLving, it 
readily dresses granite, as we have 
stated, and even French Burr stones 
have been dressed by it. — Times. 

The Lightest Steam Engine in 
the World. — An important change 
in the mode of generating steam, 
or rather, we should say, in the form 
of boiler in which the generation of 
steam is effected, is gradually coming 
to the front. The inventor, Mr. 
Thomas Moy, has worked at this 
problem for seven years, and has at 
last overcome opposition and preju- 
dice to a lar^ extent. His inquiries 
into the subject commenced tlu*ough 
his connection with the Aeronautical 
Society of Great Britain, the subject 
of aeronautics having been studied by 
him as early as 1847. When Mr. 
Moy began to speak at the meetings 
of that Society, he at once mentioned 
*' steam" as the available and suitable 
motive power for effecting aerial navi- 
gation, and set about devising that 
which he could not obtain — viz., a 
light boiler. Now, a light boiler 
necessitates thin metal, a small water 
n)ace, and laige heating surface. 
For effecting the first, the use of thin 
iQ^tal was adopted ; tubea^ ynl\2L -vic^ 
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water inside, were used ; a small 
water space is made practicable by 
providing for a rapid circidation of 
the water in the tubes ; and large 
heating surface is secured by careful 
arrangement of a laige number of 
tubes ; moreover, the tSbes must have 
no sharp ancles. Acting on these 
convictions, he has made several very 
successful steam boilers and engines 
on a small scale, one of which he 
experimented with, two years ago, at 
the Crystal Palace, when two vertical 
aerial screws of 12ft. diameter were 
driven at 67 revolutions per minute, 
and effected an upward thrust equal 
to 1201bs., the engine being equal 
to three horse-power and weighing 
SOlbs. The framing and screws weighed 
another SOlbs., so that all but 40lb8. 
of the total weight it will be seen was 
upborne by the screws. 

Ha\'ing effected this much, the in- 
ventor turned his attention to other 
uses for his engine and boiler on 
financial grounds, and he is at the 
present time engaged in constructing 
a light motive power for tramways. 
The steam en^ne and boiler will 
occupy a small space on one of the 
platforms of an ordinary tram-car, 
having about 60 square feet of heat- 
ing surface, all tubular, necessitating 
no extra wheels or carriage, and so 
arranged as to be noiseless, safe, cheap, 
light, and easily controlled. 

These engines are also specially 
applicable to fast boats, agricultural 
work, and light carriages for common 
roads ; and the inventor is confident 
he can solve the problem of aerial 
navigation by means of his invention. 

Unheard of Wonders. — Keely, 
of Philadelphia, of Motor notoriety, 
we learn from an American contem- 
porary, has completed his new ma- 
chine, weighing 20 tons, two years 
in construction, at a cost of 60,000 
dollars. A globe of cast steel, 4 feet 
in diameter on the outside, has a 
diameter inside of 9 inches. The 
difficulty has been to get material 
capable ofwithata.Ti6.ing Sie enormous 



mressure of the Ta^nr ; but Mr. 
Keely is now testing its strength be- 
fore he applies the power to large 
engines. He has registered a pres- 
sure of ll,5001bs. to the 8<|uare inch. 
The condensing apparatus into which 
the vapour is (uscharged is a cylinder 
that holds three gaUons of water. 
When the water that had been used 
had been recondensed, it was appa- 
rently pure and free from any forei^ 
taste, such as would be imparted by 
explosive powders, while the vapour, 
when discharged into the face, was 
felt to be cold and dry. Mr. Keely 
spoke of it as a new force unknown to 
science — not invented by him, but 
discovered by accident. He could 
work the machine up to 10,000 horse- 
power if the metal would hold, and 
he intends to work it immediately on 
a 200 horse-power en^e. A small 
machine in another office he alluded 
to as the most powerful ever con- 
structed, though only a quart, mean- 
ing that it only uses a quart of water. 
With the condensor now nearly com- 
pleted, Mr. Keely will make that 
quart of water produce a thousand 
horse-power motion of sufficient dura- 
tion to run a steamship across the 
ocean. The meaning is that he can 
drive a Cunarder faster than the most 
powerful has ever yet been driven, 
and, unless we are misinformed, the 
manager of that fleet in New York 
believes that Mr. Keely can do what 
he says. A director thus discoursed : 
"We have been laughed at and 
called cheats and imposters, but out 
of the original company who joined 
in raising 120,000 dollars already 
expended upon this invention, only 
three or four have withdrawn. We 
are the original crowd, and we don't 
think of weakening. Very shortly 
now all Mr. Keely's tests will be 
finished, and we will show the world 
whether he is the greatest inventor or 
the greatest humbug of this age. 
Scientists, machinists, and learned 
societies are invited to come and 
make every test they can think of. 
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The Thiolmess of Paper. — A 
simple and cheap piknometer (for 
exact measurement of the thickness 
of paper, sheet metal, or the like) 
has been devised by M. Fischer. An 
account of it appeared during 1877 in 
Dingler*s Journal. It consists of a 
wedge-shaped rule, which can be 
pulled out from a fixed rule in contact 
with its sloping side. The former, 
at its further end, ceases from the 
wedge form, becoming rectangular, 
and its edge is a rack which catches 
in a small wheel with an index. 
"When the wedge is in close contact 
with the fixed rule, the pointer is at 
zero on the semigraduated semicircle. 
"When the paper or other object has 
been fixed between the two rules, the 
pointer indicates the thickness. The 
arrangement is such that 1 -100mm. 
thickness of paper corresponds to a 
length of 3mm. on the semicircle. 

Tempering Steel. — It is generally 
admitted that the hardness which 
steel may acquire by tempering is so 
much greater as it is more rapidly 
cooled by the tempering. Water, 
more or less mixed with saline sub- 
stances, is the liquid most in use, 
and it must be confessed that it is 
not at all convenient. It must give 
but an unequal temper, and the steam 
bubbles developed by the heat often 
prevent the contact. We must, how- 
ever, add that, water being a bad 
conductor of heat, it would be ab- 
solutely unfit for tempering if it were 
not equably agitated by ebullition. 
Water mixed with ice gives the best 
temper. One may insert some small 
tools in a lump of ice, as jewellers 
and watchmakers do when they temper 
them in sealing-wax. Often oil is 
used, and is preferable to water, be- 
cause it is not so easily evaporated. 



Damascened blades are tempered in 
a strong current of cold air, passing 
through a narrow chink. A temper 
more uniform than with water is thus 
obtained. But of all the liquids the 
most efficacious would, no doubt, be 
a metallic liquid, and mercury is the 
only one extant, being a good con- 
ductor of heat ; and always the best 
of liquid conductors, it appears to be 
the best bath to be found for the 
temper of very sharp steel tools. A 
very sharp steel, to which in forcing 
it a convenient form should have 
been given, and which should after- 
wards have beeli tempered in mercury, 
would seem able to cut throughalmost 
any substance. Good care should be 
taken, in using such process, not tp 
breathe the vapours disengaged from 
the bath durmg the tempering. — 
Technologist. 

Musical Bronze. — The Sdentijic 
American says that the secret of 
making the hammered bronze Chinese 
gongs and Turkish cymbals consists 
in forging the bronze into shape while 
hot. 

American Watch-making by 
Machinery. — In 1860 American 
manufactories made only 13,000 
watches— in 1863, 100,000. They 
now produce 250,000, and (according 
to M. Ferret, at a recent meeting or 
French watchmakers) the number 
could easily be doubled if the crisis 
were at an end. In America all is 
done by machinery. In Switzerland 
there are about 40,000 workmen, mak- 
ing on an average 40 watches ; in 
the United States the average is 150 
watches. The machine thus pro- 
duces 3^ to 4 times more than the 
workman. It has been affirmed that 
the Americans did not make the 
entire watch, but were indebted to 
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the Swiss for certain parts. This 
(said M. Ferret) was a mistake. The 
Waltham Watch Company made 
eveiything, from the first screw to the 
case and cUaL 

Phosphor-Bronze and its Ap- 
plioations. — ^At a recent meeting of 
the Chemical Section of the Society 
of Arts, a paper by Mr. Alexander 
Dick was reaa on ** Phosphor-Bronze 
and its Applications." After some 
preliminary remarks on the properties 
of the various kinds of bronze in past 
and present use, the author described 
the material mentioned in the title, 
vir. , an alloy of bronze with phos- 
phorusinTaryin^proportions, adjusted 
m accordance witn the special require- 
ments of the particular article to be 
manufactured. Phosphorus has the 
power of conferring a greater homo- 
geneity on the alloy, eliminating 
oxygen and increasing the elasticity 
and absolute resistance of the metaL 
The hardness can be regulated to 
almost any required degree, and the 
new metal has been successfully em- 
ployed for a variety of purposes, 
including bells, wire-ropes, edge-tools, 
machinery work, locks, gunnery, and 
fittings of almost every description. 
It can be at once cast into the desired 
shape and burnished without further 
** working," and has the advantage 
over ordinary bronze of retaining its 
polish unimpaired by the action of 
air or water. 

Cingalese Jewellery. — The Cin- 
galese work in gold and silver with 
considerable dexterity, ease, and taste, 
and with means which appear very 
inadequate execute articles of jewellery 
which are certainly admired in this 
country, but which are not easily 
imitated. The best artist requires 
only the following tools and apparatus : 
— A low earthen pot full of chaff or 
sawdust, on which he makes a little 
charcoal fire, a small bamboo blow- 
pipe about 6 inchea long, with which 
Jie excites the £re, a short earthen 
tube for nozzle, the extremity of 
which is placed at the bottom of the 



fire, and through which the artiBt 
directs the blast of the blow-pipe ; 
two or three small crucibles, made of 
the fine clay of ant-hills, a pair of 
tongs, an anvil, two or three smidl 
hammers, a file, and to conclude the 
list, a few small bars of iron and 
brass, about 2 inches long, differently 
pointed, for different kinds of work 
It is astonishing what an intense 
little fire, more than suf&ciently 
strong to melt silver and gold, can lie 
kindled in a few minutes in the way 
just described. Such a simple port- 
able forge deserves to be better known. 
It is, perhaps, even deserving the 
attention of the scientific experi- 
menter, and may be useful to nim 
when he wishes to excite a small fire, 
larger than can be produced by a 
common blow-pipe, and where he has 
not a forge at command. The success 
of this little foi^, it may be necessaiy 
to state, depends a good deal on the 
bed of the fire being composed of 
combustible materials, and a veiy 
bad conductor of heat. The smiths 
at Ceylon use a composition as a hone 
for sharpening knives and cutting 
instruments that is worth noticing. 
It is made of the capitia resin and of 
corundrum. The corundrura, in a 
state of impalpable powder, is mixed 
with the resin, rendered liquid by 
heat, and well incorporated. The 
mixture is poured into a wooden 
mould, and its surface levelled and 
smoothed while it is hot, for when 
cold it is extremely hard. It is much 
valued by the natives, and preferred 
by them to the best of our hones. 

The Utilisation of Culm. — Mr. 
John E. Wootten, the engineer of 
the Philadelphia and Reading Rail- 
road Company, during the past year 
has succeeded in burning culm or 
anthracite coal-dust, in its natural 
state, without forming it into artifi- 
cial blocks or using any mixture. 
The method employed consists of 
foTcing a\T with steam into a closed 

fixe-bed. into \\v^ i>a.^. T^^& ^<«^^R& 
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has been so successM that, it is said, 
coal slack thus burned gives results 
almost as good as those obtained by 
the use of the large sizes of coal 
** If," says the American Engineering 
and Mining Journxdy "it be found 
that this simple and inexpensive de- 
vice can be generally applied to the 
burning of the culm, which forms 
such unsightly mounds in our anthra- 
cite fields, it will effect an immense 
economy, for it is well known that 
from 20 to 30 per cent, of all o^r 
anthracite is at present wasted as 
** culm " or . " coal-dirt " at our 
** breakers." 

ToughenedGlass. — The tempered, 
hardened, or toughened glass, about 
which so much has been said, has 
scarcely yet entered into serious com- 
petition with the ordinary manu- 
facture, and what with the improve- 
ments that have recently been made 
in the annealing and other processes 
connected with the latter, the "dis- 
covery " of M. De la Bastie does not 
seem likeljr to prove of any ereat 
practical utility. It is true that JAmp 
chimneys are beinff made at New 
York under the De la Bastie patent, 
and some few articles of tempered 
glass are on sale in this country ; but 
those interested in the Siemens* 
method of hardening glass claim that 
their product is in many respects 
superior to the tempered glass. We 
gave a description of the Siemens* 
process in the ** Year Book of Facts '* 
for last year {see pp. 210, 211), and, as 
might be ejected, improvements in 
the details have since been made. 
The "hard glass" produced at the 

freat Dresden factory by means of 
ydraulic pressure, without any pro- 
cess that can properly be called tem- 
pering, is said to be stronger than the 
tempered glass, in the proportion of 
6 to 3 ; larger panes can be formed 
than was possible before, and their 
fracture is fibrous, and not crystalline. 
Plates of ordinary and compressed 
glass have been recently tested as to 
Sexr ability to withstand a blow. A 



bullet weighing 120 grains was 
dropped upon pmtes of the two kinds 
of glass supported at the four comers 
only. The common glass fractured 
when the bullet was allowed to fall 
from the height of a foot ; while a 
pane of Siemens' glass did not frac- 
ture until a height of over 6ft. was 
reached. Another pane withstood the 
blow of the bullet falling from a 
height of nearly 10ft without break- 
ing. As the cost of the compressed 
^lass is less than that of the tempered, 
it will be seen that the hard Dresden 
product is necessarily in a better con* 
mercial position, so far as sheet glass 
is concerned, than the tempered ; 
and, moreover, it can be cut to any 
size, whereas the tempered almost 
always flies into pieces when cut by 
the diamond. There is, of course, a 
difficulty in pressing glass when made 
into shapes — such as lamp-chimneys 
— though the difficulty is not insur- 
mountable. 

The method of working the Bastie 
process in New York for the manu- 
facture of lamp-chimneys is thus 
described : — ^A workman having in 
his hand a pole about 8ft. long, with 
a knob on the end, of the size of a 
lamp-burner, fits a chimney on a knob 
and plunges it into the fl^ne of a 
furnace. He withdraws it twice or 
thrice, that it may not heat too 
quickly, turning the pole rapidly the 
while, and when the glass reaches a 
red heat, quickly shoots it into one of 
a dozen small baths fixed on a revolv- 
ing table, and seizes another chimney. 
A boy keeps the revolving table 
always in position, and as the chim- 
neys come round to him, having been 
the proper time in the bath, he takes 
them out to be dried, sorted, cleaned, 
and packed. The bath has to be of 
just the right temperature, as, if it be 
too hot or too cold, the chimneys are 
liable to break. In either case the 
process of annealing is imperfect. By 
workine thft ta.\A&<& ^ ^ ^yesN^eEs. -wk^R* 
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hot glaM. Oil or tallow ib used in 
the rath. Any greasy substance will 
do, though tallow has proved most 
satisfactory. M. De la Chapelle, the 
maaiufactarer, states that he has 
alread;^ sold 150,000 dols. worth of 
the cmmneys. The toughened chim- 
neys are about 60 per cent, dearer 
than those of ordinary glass. — Eng- 
lish Meclianic, 

Fan Making in Japan. — The 
manufacture of fans is an important 
branch of industry in Jajxan, and no 
fewer than 3,000,000 fans, valued at 
90,000 dols., were, according to Mr. 
Consul Annesley's commercial report 
on Hiogo and Osaka lately issued, 
exported from those ports in 1875. 
Osaka is the principal city for the 
manufacture of the *' ogi " or folding 
fans, which are those almost exclu- 
sively exported, all descriptions of the 
bamboo kind being made there, the 
figures, writing, &c., being executed 
in Kiyoto. 

The principle of division of labour, 
as explained in an extract from the 
Hiogo News quoted by Consul Annes- 
ley, is carried out a long way in this 
branch of industrj'. The bamboo 
ribs of the fans are made by private 
people in their own houses, and com- 
binations of the various notches cut 
in the lower part is left to one of the 
finishing workmen, who forms the 
various patterns of the handles ac- 
cording to plans prepared by the de- 
signer. In like manner the designer 
gives out to the engravers the patterns 
that he thinks wul be saleable, and 
when the blocks have been cut de- 
cides what colours are to be used for 
each part of the design, and what 
different sheets are to be used for the 
opposite sides of each fan. 

When these sheets with the sets of 

bamboo slips which are to form the 

ribs have Been handed over to the 

workman, he, in the first instance, 

folds them so that they will retain 

the crease. This is done by putting 

them between two j^ieces of neavily 

oiled paper, which are properly creasei 



The fans are then folded up together 
andplaced under pressure. 

Wnen sufficient time has elapeed, 
the sheets are taken out ana tha 
moulds used again, the released sheets 
being packed up for at least twenty- 
four hours in their folds. The libs, 
which are temporarily arranged in 
order on a wire, are tilien t^en and 
set into their places on one of the 
sheets after it has been spread out on 
a block and pasted. A cuuh of paste 
then gives the woodwork adhesive 
powers, and that part of the process 
IS finished by affixing the remaining 
piece of paper. The fan is folded up 
and opened three or four times before 
the folds get into proper shape, and 
by the time it is put by to dry it has 
received an amoimt of handling 
Japanese paper alone would endure. 
Wnen the insides are dir the riveting 
of the pieces together (including the 
outer covering) is rapidly done, and a 
dash of vamish quickly finishes the 
fan. 

The highest priced fan that was 
ever used in the days of seclusion 
from the outer world was not more 
than 6 yen. Since foreigners have 
been in Japan, however, some few 
have been made to order as dear as 10 
dols. and 15 dols. each. The general 
prices of ordinary fans range from 60 
sen per 100 to 15 yen per 100, though 
an extraordinary costly fan is turned 
out at 50 yen per 100. The number 
of fans ordered for the Philadelphia 
Exhibition alone amounted to over 
800,000, at a cost of about 50,000 
dols. The sale of fans in olden times 
seldom exceeded 10,000 a year for the 
whole country. 

The Future of SteeL — A lecture 
on the "Future of Steel" was de- 
livered in March, 1877, at the Royal 
Institution, by Mr. Bramwell, F R.S. 

After referring to the recent period 

in which all construction, whether of 

buildings, of bridges, or of ships, 

was effected by the employment of 

stone, "ViTveV, at \Mt»T, «iA \ft the 
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in this respect, the lecturer pointed 
out that, even when cast and wrought 
iron were being used extensively, 
steel was not employed as a structural 
material at all. Steel was still a 
luxury ; it was made in small por- 
tions, it was sold at hi^h prices, as 
much as a shilling or eighteenpence 
a pound, or even more ; and it was 
employed for swords, cutlery, surgical 
instruments, watch springs, mecha- 
nics' tools, needles, and other pur- 
poses such as these, where the 
quantity used was but trifling, and 
where the importance of superior 
material was such as justify the lar^e 
expenditure incurred. It was felt m 
those days, as, indeed, it had been 
felt for a^es past, that steel was 
worth paymg for because it was to be 
trusted ; indeed, its trustworthiness 
had passed into a proverb, " As true 
as steel." Before describing the cir- 
cumstances which had caused the 
great increase in the modem produc- 
tion of steel, the lecturer cleared the 
way by an account of the various 
forms of iron and of the modes of 
their preparation from the ore ; this 
part of his discourse being illustrated 
by drawings of the blast and other 
furnaces which are employed in the 
manufacture. Iron, ne said, we 
nowadays use in three great divisions 
— cast iron, wrought iron, and steel. 
Cast iron is again divisible into ordi- 
nary cast iron, chilled east iron, and 
malleable cast iron. Wrought iron 
is also divisible into ordinary wrought 
iron and case-hardened wrought iron. 
Steel is not thus divisible, but it may 
be of very varied composition, pro- 
ducing qualities ranging from those 
which possess great flexibility, even 
when quenched in cold water, to 
those which exhibit intense brittle- 
ness when so treated. Such varia- 
tions may be due to differences of 
tenths of one per cent, in the amount 
of carbon with which the iron is com- 
bined ; and a series of cubic models 
was employed to show that these 
smaU quantities, insigm&caDt as they 



seem in description, yet bear a veiy 
appreciable relation to the general 
bulk of the mass of which they form 
part. 

In the days when steel was a lux- 
ury, it was made exclusively in small 
quantities, by taking wrought iron 
from which the workman had labori- 
ously ejected all the carbon, by put- 
ting this iron into air-tight fire-brick 
boxes containing charcoal, and by 
heating it there during many hours. 
The iron took up the carbon, and the 
bars, when they were withdrawn, 
being found covered with vesicles, 
the result was called blistered steel. 
The bars were neither uniform nor 
homogeneous, and the articles made 
from them were frequently enfeebled 
by bad welding, consequent upon 
this want of uniformity. About the 
middle of the last century, the method 
of casting steel, so as to produce 
homogeneous ingots, was discoveredby 
Huntsman ; but his process was very 
expensive, on account of the quantity 
of fuel which was consumed, and also 
on account of the cost of the neces- 
sary crucibles and of the skilled 
labour. At first, the ingots were 
small ; but Krupp overcame this 
difficulty by casting the contents of 
many crucioles into a single mould, 
and he was thus enabled to exhibit, 
in 1851, an ingot weighing 4,500lbs., 
and in 1862, one weighing 20 tons. 

In the meanwhile, the French che- 
mist Chenot had been attempting to 
improve the manufacture ; and he 
succeeded in making steel direct 
from the ore by a process which 
produced some of the best that had 
ever been seen, but which did not 
overcome the cost of the melting, and 
which has not been pursued to any 
extent in practice. About the year 
1850 a German chemist (Riepe) de- 
vised a method which was used to a 
very considerable extent in England, 
and which consisted in stopping the 
puddling process tiisa.^ l^s^ ^sssSiKssss^ 
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when juBt so much remained as to 
leave the product in the form of steeL 
This proouct was, however, an un- 
certain one, in consec^uence of the 
difficulty of ascertaining when the 

Srecise point had been reached — a 
ifficulty which will be better appre- 
ciated when it is remembered that 
manufacturers now find it necessary 
to determine the quantity of carbon 
down to l-20th part of 1 per cent. 
Riepe introduced another improve- 
ment, which holds its ground, by 
suggesting the use of old crucibles, 
reduced to powder and mixed with 
sufficient fire-clay to give cohesion, 
as a lining for the moulds in which 
steel was cast. Formerly, when 
moulds of sand or loam were used, 
such as suffice for iron castings, it 
was found that the intense heat of 
the fused steel melted the material of 
the mould, which thus became pene- 
trated by spicule of steel so that the 
casting was useless. The crucible 
material, having already been ex- 
posed to the same degree of heat, was 
able to resist it, and in this way the 
most perfect castings in steel are still 
produced. 

While Reipe was still endeavouring 
to find out a trustworthy indication 
of the proper stopping point for his 
process, Bessemer brought his great 
invention into the field. In this 
method air is blown through molten 
ii*on until all the impurities, and 
even some of the iron itself, have 
been burnt out and expelled, and 
then a certain proportion of spiegc- 
leisen, or cast iron containing a large 
admixture of carbon and of man- 
ganese, is poured in. The carbon 
restores to the iron the quality 
which is required to convert it into 
steel ; and the manganese plays a 
part which is manifestly useful, but 
which is not yet thoroughly under- 
stood. The manufacture of Bessemer 
steel gave a great impulse to the 
employment of this new material as 
a substitute for iron ; but, unfortw- 
nateljr, the earlier specimens were 



very imcertain in their quality, and 
hence it fell into disrepute for rail- 
way bridges, for shipbuilding, and 
for many other purposes for which a 
minimum of variation among different 
samples was required. 

Tne next improvement was that 
introduced by Dr. Siemens, who melts 
in his regenerative gas furnace a 
mixture of pig iron and iron ore. 
The ore and the pig iron re-act one 
upon the other, the carbon of the 
pig iron and the oxygen of the ore 
unite so as to de-carbonize the pig 
iron and to de-oxidize the iron ore, 
the result being fluid wrought iron, 
which contains scarcely a trace of 
carbon. A small portion can be with- 
drawn from time to time, and tested 
to see whether the process is com- 
plete ; and, when it is so, the proper 
quantity of spiegeleisen is added to 
tne bath, and the fluid metal is con- 
verted into steel. The whole process 
occupies about 11 hours ; so that, 
including the short day on Saturday, 
13 charges — each of 7, 9, or 12 tons 
— are oDtained from each furnace 
every week. Moreover, in conse- 
quence of the power of testing the 
material before the spiegeleisen is 
added, this mode of manufacture can 
be relied upon with absolute certainty 
to produce steel of the precise quality 
that is desired. Thus, according to 
Mr. Bramwell, while the fact is un- 
doubted that by the Bessemer process, 
when conducted by skilled men 
thoroughly acquainted with their 
business, trustworthy results can be 
obtained, by the Siemens process it 
requires very great cleverness to ob- 
tain a result that is not trustworthy. 
The Admiralty demand that every 
sample of steel, if eight inches long, 
shall admit of being increased in 
length at least 20 per cent, by stretch- 
ing before it undergoes fracture, and 
also that every sample, after being 
heated and quenched in cold water, 
shall be capable of being bent cold, 
it"be la^Va^ oi c^T^oture being not 
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of the 8am{)le, without any distress 
whatever being evinced. Of 14,000 
samples which have been made by 
the Siemens' process at the Landore 
Works, every one has fulfilled these 
conditions. It has not been a ques- 
tion of averages, but each sample has 
fulfilled the conditions. 

After observing that he had left 
himself but three minutes in which 
to deal with the avowed or prophetic 
subject of his lecture — ^the future of 
steel — and after defining steel to be 
any material which is composed of 
iron united with a very small propor- 
tion of carbon, or of some other alloy, 
which has been in fusion and is malle- 
able, Mr. Bramwell proceeded to say 
that he believed steel would super- 
sede iron for almost everything ex- 
cept the forge work of common Dlack- 
smiths. The future of steel, in his 
views, is practically the occupation of 
the whole province that was pre- 
viously filled by steel and by wrought 
iron ; and, further, that part of the 
province of cast iron, such as toothed 
wheels and castings of that kind, 
where, to give adequate strength, 
wrought iron would have been used 
had not the complexity of the form 
prohibited its employment, but where 
now, thanks to Kiepe, steel may be 
melted and made to flow into the 
various shapes required. — Times. 

The Preservation of Iron. — A 
very important paper was read during 
1877, before the Society of Arts, by 
Mr. Barff, Professor of Chemistry to 
the Royal Academy, upon a method 
of preserving iron from rust by coat- 
ing it with its own magnetic oxide. 
The facts which Professor Barflf has 
brought forward, and the specimens 
which he has exhibited, are such as 
to justify the belief that his discovery 
will prove to be of enormous value, 
and that it will, indeed, render all 
kinds of ironwork, however much 
exposed to weather or to corrosive 
vapours or liquids, practically in- 
destructible and everlasting. 

When an iron surface is exposed to 



the action of water, or of moist air, it 
speedily becomes covered by a film of 
protoxide,' or ferrous oxide, which 
consists of 56 parts by we^ht of the 
metal to 16 parts of oxygeni . The 
ferrous oxide continues . to attract 
oxygen from the atmosphere, and is 
gradually converted into another 
compound, the sesquioxide, or ferric 
oxide, which is composed of twice 66 
parts by weight of iron, and three 
times 16 parts by weight of oxygen. 
The ferric oxide, in its turn, gives up 
some of its oxygen to the as yet irn- 
oxidized iron beneath it, and the 
ferrous oxide thus formed is gradually 
converted into ferric oxide by thi 
access of air through the spongy layer 
of superficial rust which covers it. In 
this way the first formed film of rust 
exposes to the atmosphere the surface 
wnich lies below it ; and hence the 
rust becomes a carrier of oxygen to 
the deeper parts of the iron, until the 
latter is completely corroded and worn 
through. Many attempts have been 
made to protect iron surfaces by the 
application of some kind of paint or 
varnish ; and these attempts nave, of 
course, been to some partial extent 
successfuL Such coatings, however, 
have no real adhesion to nie metal on 
which they are placed, and are liable 
to scale on or to perish in a variety 
of ways. Even when the coating is 
generally sound, the smallest flaw in 
its continuity will give entrance to 
the enemy ; for the rust from the 
exposed spot will spread laterally 
under the coating, and may be all 
the more dangerous and destructive 
from being partially concealed from 
view. 

It is manifest that the evils inci> 
dental to rusting are entirely due to 
the unstable character of the two 
oxides already mentioned, which are 
formed spontaneously under ordinary 
climatic conditions. There is, how- 
ever, a third oxide which possesses 
characteristics of a totally di€fec«cA. 
kind, and ^"^k^Odl S& Njaxsc&ass^w^'SiV'^^ 
\ on\.7 \i^ iXioS&\. ^2fla,\svs^ «^«^^s^ ^"^^^ 
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and other corrosive substances. This 
is the magnetic or black oxide, which 
consists of three times 56 parts by 
weight of iron, and four times 16 
parts by weight of oxygen. Pro- 
fessor Barff has discovered that if any 
iron article is exposed, at a high 
temperature, to the action of super- 
heated steam, it will become covered 
by a film of this black oxide, of a 
thickness which is determined by the 
degree of temperature and by the 
length of exposure. The oxide is 
harder than the original iron, and 
adheres to it even more firmly than 
the particles of iron adhere to each 
other, so that there is a gain not only 
in chemical, but also in mechanical 
resistance. If the operating chamber 
is heated only to 600® Fahrenheit, 
and the exposure is continued for only 
five hours, a surface is obtained which 
will resist emery paper for a con- 
siderable time, and which will not 
rust within doors, or after any moderate 
degree of exposure to moisture. If 
the oxidizing process is conducted 
at 1,200° Fahrenheit, and continued 
for six or seven hours, the surface will 
resist a msp, and will bear any amount 
of exposure to weather. The oxida- 
tion does not aftect the appearance of 
the surface in any other way than by 
turning it black. A rough forging 
retains its roughness, and a turned or 
polished surface retains its smooth- 
ness. If there should be any flaw in 
the coating, or if the black oxide is 
designedly removed from part of the 
surface, the common oxidation will 
occur where the iron is thus left un- 
protected. But such oxidation is 
strictly limited to the unprotected 
portion, and has not the smallest 
tendency either to spread laterally 
under the black oxide or to detach 
this from the subjacent parts. 

Professor Barff has as yet been 

limited in his operations by the want 

o£ a heating chamber large enough to 

ireat Iron articles of considerable size, 

jffut he has prepared a great number 

of specimens of small articles, and 



these have been subjected to tests of 
every kind. Such things as bolts, 
rivets, screws, door-handles, gun- 
barrels, water-pipes, railing-heads, 
cast-iron saucepans, and other articles 
too numerous to mention have been 
left for six weeks of wet weather 
upon a lawn at Bayswater, and at 
the expiration of that tune were 
taken up absolutely unchanged, and 
without a speck of rust except upon 

Sarts which were left, either by 
esign or accident, without protec- 
tion. One of the e^cimens shown 
to the Society of Arts was a long 
bolt, from half the length of which 
Professor Barflf had cut away the 
coating of black oxide before leaving 
the bolt upon the lawn. The scraped 
portion was covered by a considerable 
thickness of sesquioxide, but the 
coated part had remained unchanged, 
and it was impossible to raise the film 
of black oxide at the line of demarca- 
tion. The film was an integral part 
of the iron itself, and the one could 
not be detached from the other. 
Another specimen was the head of a 

Eipe for collecting roof-water, which 
ad been broken by a sledge-hammer 
after it was coated, and then thrown 
into a sink in Professor Barff's labora- 
tory, where not only water, but many 
corrosive liquids were constantly 
passing over it. Rust had formed at 
the fractured edges, but the protected 
surfaces were wholly untouched. 

Among the most valuable and im- 
portant of the probable applications 
of the invention will be the protec- 
tion of steam boilers and of the plates 
of iron ships ; and Professor Barff 
hopes that by certain arrangements 
it will be possible to operate upon 
very large manufactured articles with- 
out its being necessary to provide a 
heating chamber large enough to con- 
tain them. The applications seem 
almost without number. The process 
will be conducted at very small cost, 
and it will probably be employed, at 
. no d\s\,a.iit tYtne, for iron goods of 
\ every ^eaexv^XAoia.. ^q\. <3v^ ^"Ci^ but 
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it will extend the application of iron 
itself to several purposes for which its 
liabiUty to rust has hitherto rendered 
it unsuitable. Copper vessels will no 
longer possess any advantages for 
cooKing, and iron saucepans will no 
longer need to be tinned. Leaden 
pipes for the conveyance of water will 
in aU probabUity be entirely super- 
seded ; and there can be no doubt 
that new uses for incorrodible iron 
will every day suggest themselves. — 
TiTTies. 

A Fireproof Fabric. — A priest of 
Arezzo is now making, in the paper 
mills of Tivoli, a fireproof fabric 
from the asbestos found in the valley 
of Aosta in the Italian Alps. This 
paper is manufactured at a cost of 
lOur francs per kilogramme, and it is 
said by the Fapier-Zeitung to be suc- 
cessfully used for the decorations of 
theatres, &c. 

Iron and Steel in the United 
States. — From the annual statistics 
of the trade and production of iron 
and steel in the United States some 
remarkable facts are, says the New 
York Tribune f apparent. The price of 
the metals has never before been so 
low in the country. The decline of 
value since January, 1873, has been 
59 per cent, on the price of pig iron, 
53 per cent, as to renned bars, 60 per 
cent, as to Bessemer steel rails, and 
56 per cent, on best iron rails. The 



consumption of these metals by the 
industries of the country has not, 
however, declined in any similar pro- 
portion. The lowest point of depres- 
sion in the business of building rail- 
roads was reached in the latter half of 
1875. All the steel rails used in the 
United States are made there, and dl 
the iron rails, except an inconsider- 
able fraction — less than one in three 
thousand. Times are, it is needless 
to say, hard in the iron business, but 
cheap coal and cheap iron have saved 
from ruin at least a hundred other 
domestic industries since 1873. In 
the meantime, the report of the 
Bureau of Statistics for the month of 
May, ending the 31st of May last, 
and for eleven months ending with 
May, shows that in gold values the 
balance of trade is still against the 
United States. The gold value of 
imports in May was 45,404,604 dols. ; 
the foreign re-exports, 923,958 dols. ; 
and the domestic exports (gold values), 
43,835,851 dols. In currency values 
there is a slight excess of exports. In 
a true sense the balance of trade is 
still favourable, though by no means 
large or increasing ; for the exports, 
when delivered at foreign ports, are 
of greater value than the imports 
when shipped from foreign ports. But 
the advantage is slight, even in this 
point of view, and has not recently 
increased. 
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Dangerous Photo Paper. — Sil- 
vered paper is dangerous to leave 
lying about looselv. It easily takes 
fire, and cannot be smothered out. 
We know of a gallery that lately 
came near being no more by the silver 
paper taking fire while being dried. 
Scraps and cuttings come under the 
same head. — Practical Photographer. 

Model Making. — The new pro- 
cess by which a handsome model of 
the Rock Island Arsenal, exhibited 
at the Centennial, was produced, has 
recently been published. From the 
various buildings, it appears, positive 
photographs were obtained, repre- 
senting all the different sides. Each 
view was then exposed over a thick 
film of sensitised gelatine covering a 
glass plate, and afterwards the soluble 
opaque portions of the gelatine were 
washed out. The film was then 
swelled by a peculiar process, so as to 
magnify its differences of level, until 
a suitable relief was obtained, and a 
- plaster cast being taken of the film, 
it gave a permanent mould from which 
many repetitions could be made. A 
successive series of these plaster views, 
taken from the different sides of a 
house, were united together at their 
edges, and when rOofed in they 
formed a perfect reproduction of the 
house itself, every stone and crevice 
being represented. The model was 
made by Baron von Egloffstein. 

Intense Light for Taking Pho- 
tographs. — ^A very brilliant, per- 
fectly white, and very actinic light, 
which may be used (says the SdetUific 
American) for taking photographs, is 
produced as follows : —Place 



as loiiows :— nace some 
perfectly dry, powdered nitre in a 
suitable clay vessel, and in a cavity 

made in the middle of the powdeT \ am\mft co\o\m^ lot \axv\\w ijihoto- 
piace a piece of phosphorus and ignite \ graigi\va. "Re. ^iv^^ ^«^3 «xvi \ife\\i^ ^^- 



it While it bums, the nitre melts 
and a quantity of oxygen gas is given 
off, producing an intense light. 

Sidereal Photography. — ^Mr. Hug- 
gins, F.R.S., made a very important 
communication to the Physical Society 
at a meeting in the winter of 1877. 
For a long time he has been engaged 
with attempts to photograph the 
spectra of stars, and has obtained 
several partial successes. The chief 
difficultv to be overcome has been to 
follow the motion of the star with the 
telescope with sufficient accuracy, as 
a lone exposure is requisite. This 
difficulty has been at last overcome, 
and there was shown at the meeting a 
clear photograph of the star a Lyrae. 
There is another interest attaching to 
this besides the fact that it is the first 
good photograph of the kind ob- 
tained. One of the calcium lines is 
wanting. Mr. Lockyer, some time 
ago, when experimenting on the dis- 
sociation of calcium, suggested that 
there were indications that the metal 
calcium as it exists on our planet is 
not an element. He pointed out that 
what was wanted was an examination 
of the calcium lines in the spectra of 
different stars, and for this their 
photographs were needed. Here was 
produced one such photograph as was 
wanted. Others will, no doubt, soon 
follow as atmospheric conditions per- 
mit. This first clearly strengthens 
the belief that calcium is not an ele- 
ment. 

Aniline Colours in Art. — At a 
recent meeting of the Manchester 
Literary and Philosophical Society a 
letter was read from Mr. Joseph Side- 
botham, in which he calls attention 
to the fact of the growing use of the 



PHOTOGRAPHY. 



197 



tensively used in paintings and water- 
colour drawings, and the colours re- 
gularly sold for that purpose. Any 
one who knows the speedy alteration 
by light of nearly all of these colours 
will protest against their use, and a 
statement of tnis with the authority 
of some of our chemists would pro- 
bably have the effect of causing tnem 
to be discontinued by all artists who 
care to think that their works should 
last more than a single year. — Nature. 
Pocket-Photometers. — A new 
pocket-photometer has lately been 
described to the French Society of 
Photography by M. Schutte. The 
instrument has exteriorly the form of 
a small telescope. Putting your eye 
to the narrow end, and looking 
through at a luminous source, you 
see a small, luminous circle, on which 
is detached some figure in black. On 
turning the wider part of the instru- 
ment, the more you advance in the 
series of numbers, the weaker is the 
light perceived ; and, at length, it 
quite disappears. This effect is ob- 
tained by means of leaves of waxed 
paper, the number of which increases 
with the figures. Thus it will be 
understood that a weak, luminous 
source does not allow one to see the 
fiame number as a strong one, and the 
variation between the figures is greater, 
the more difference there is in inten- 
sity. Thus one may be enabled to 
determine the proper time of exposure. 
QlasswoUe in Q^rman Labora- 
tories. — The employment of glass- 
wool — or, in other words, very fine 
spun glass — for laboratory purposes, 
seems to be gaining ground among 
German photographers. No doubt, 
for the filtration of collodion, as also 
in the case of acids and strongly acid 
solutions, glass-wool will, be found 
convenient, where before chemists 
were wont to use asbestos and pow- 
dered glass. The manufacture oi the 
new filteiing medium has conse- 
quently been warmly taken up, and 
we (P?u)tographic News) find tnat it 
may he now purchased at no very ex- 



orbitant rate. Glass-wool is very 
light, too, and may be used over and 
over again, for it is easily washed and 
freed &om foreign matter attaching 
to it. Three qualities are prepared, 
it seems, but only the first is recom- 
mended for photographic use, since 
both the filtration of collodion and 
the silver bath, for which it would 
be mostly used with us, are delicate 
operations, and require to be well and 
carefully performea. The glass-wool 
should, therefore, be of the purest 
and finest quality — such as is sold at 
the rate of a mark or shilling per five 
grammes, or at fifty-five shillings a 
pound. Coarser qualities of the ma- 
terial for the use of manufacturing 
chemists are to be had, charged for at 
half this rate. 

A Large Photograph. — Mr. F. 
Gutekunst has recently completed a 
photograph of the Philadelphia Exhi- 
bition grounds, which is probably the 
largest photograph on a single sheet 
of paper in the world. The sheet of 
paper on which it is printed is 10ft. 
long and 18in. wide, and special baths 
for the silvering and tonmg of this 
large sheet had to be made. The 
negatives from which it was printed 
were exposed from a scaffold erected 
near the Belmont reservoir. The 
buildings are shown with great dis- 
tinctness, and without any glaring 
faults of perspective, so apt to be dis- 

S laved in photographic views. The 
iflaculty in the way of printing a 
picture of this size from seven nega- 
tives on a continuous sheet of paper 
is very great. The whole sheet must 
first be silvered. A section of it is 
exposed under one negative until 
printed, and then a second section is 
printed, and so on until the picture 
has been completed. The lines of 
the picture (parts of which may be 
found on two negatives) must be ac- 
curately joined (no double exposure 
can be permitted, else a daxVL\kss&""'8rS!^ 
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colanr. Thia i. ]Bi,^ly a matter of 
judgment, for the pictures are always 
jointed much darlcer than they are 
intended to appear when finished, and 
the time of exposure affords no cer- 
tain guide to the depth of colour, be- 
cause the degree and ^wer of light 
change with every passmg doud and 
with every hour of the day. But 
after the printing has been completed 
the toning with gold must atso be 
evenly done, otherwise the blacks wiU 
be of a bluish cast in one part of the 
picture, and of a red tone in another 
part. It is, besides, eztremelv diffi- 
cult to handle such a large sneet of 
paper as it passes wet through the 
washing processes, the toning and 
fixing bath, &c With all these diffi- 
culties standing in the way of a suc- 
cessful nrinting of a panoramic view 
of this idnd, it is surprising to find 
that there is scarcely a trace of the 
jimction of prints firom two negatives, 
and that the whole picture is uniform 
in colour and tone. 

Automatic Photographic Re- 
volver. — Dr. Janssen is devising the 
construction of an automatic pnoto- 
graphic revolver, which will take a 

Shotograph of the sun every hour each 
ay of the year, from sunrise to sun- 
set. The photographs which will be 
taken under cloudy conditions will be 
useless so far as sunspots are con- 
cerned, but they might be utilised for 
meteorological purposes. The others 
will be kept and tabulated. The 
advantage of this plan is that it will 
dispense with any observer, and will 
obtain a mechanical regularity. A 
communication will be made very 



shortly to tiie Academy of Sciences on 
the invention, which was suggested 
by the discussion on the transit 
of " Vulcan.'* It will be set to work 
in the physical observatory of Dr. 
Janssen. 

▲ Portable Photographio Ap- 
paratus. — ^The obvious importance of 
photoffrai>hy to explorers lends con- 
siderable interest to a new process de- 
vised by M. Deyrolle, in virtue of 
which the bacgage of an explorer 
who might wisn to carry 300 n^^tive 
plates measuring 24 ctm. by 18, 
would only be increased by a weight 
of six kilogrammes, all included, in- 
struments, plates, developers, and 
accessories. Glass plates are dis- 
pensed with, being replaced by paper 
coated with a layer of prepared wax, 
capable of bearing 75*^ without fusion. 
The paper is covered with sensitive 
collooion, prepared so as to retain its 

Sroperties for two years or more. The 
evelopment after impression is very 
simple : into a litre of water is put 20 
grammes of citric acid, as much acetic 
acid, and 3 grammes of pyro-gallic 
acid ; an atom of nitrate of silver is 
added. The negative is placed in 
this developer and left in it till the 
coloration of the image becomes suffi- 
ciently intense ; then it is passed into 
a bath of hyposulphide of soda, then 
washed and dried between leaves of 
blotting paper. It is then proof 
against heat and moisture, and may 
be kept indefinitely in an album. The 
apparatus itself is so constructed as to 
be capable of remaining two days in 
water, even in sea water, witiiout 
deterioration. 



LOCOMOTION. 



199 



XXm.— LOCOMOTION. 



A Train Carrying its own Bails. 
— ^A trial with his "endless rails" 
was recently made hy M. Clement 
Ader at the Pare des ButtesChaumont, 
Paris, with very satisfactory results. 
Three small carriages made up into a 
train circulate on a line of way 
formed by articulated rails, which are 
raised after the passage of the car- 
riages, and are laid down again in 
front of them. The train, propelled 
by steam or horses, may, at the will 
of the guard or driver, take any direc- 
tion, and may even run over trea- 
cherous or sandy ground. 

Heating Railway Carriages. — 
A method of heating cars has been 
recently adopted which possesses 
many very desirable qualities. A 
stove, surrounded with a shell for 
confining the hot air, is connected 
with a cold-air tube which extends 
through the roof of the car. As the 
car moves a strong current of cold air 
is forced through this tube into the 
space between the shell and the stove, 
and as fast as it is heated it is forced 
through iron tubes placed below the 
floor of the car, and is admitted into 
the car through registers between the 
seats alternately. The heat is in this 
way equalised throughout the car. In 
sxmimer the same Sues are used for 
ventilation purposes. 

Measiiring Speed. — ^A new indi- 
cator for the velocity of railway trains 
was described in Dingler's Journal of 
1st of February, 1877. The inventors, 
Samman and Weber, utilise the 
swinging motion of the railway car- 
riages. Within a case clockwork is 
fixed, which causes a large horizontal 



pencil, which is attached to two 
springs and a pendulum, plays on the 
paper. Caoutchouc buffers below the 
box communicate the swinging of the 
carriage to the pendulum, so mat the 
pencil makes a zig-zag line round tiie 
paper. On removing the paper the 
rate of travelling may be studied. 
When the train is at rest the pencil, of 
course, merely draws an arc of a circle. 

A Turkish Bath on Wheels. — 
The latest railway novelty across the 
Atlantic is a Turkish bath on wheels. 
It is a car that can run behind the 
sleeping coaches of an express train. 
It nas a drawing-room, a Russian and 
plunge bath, shampooing rooms, and 
all the other accommodations of a 
Turkish bath house. The temperature 
of the rooms varies from 80* to 160**, 
and the compartments are lighted 
from the roof with blue glass. Tra- 
vellers can bathe as well as eat, drink, 
and sleep on the rail. Such a car 
can be switched off on a side track in 
any town or village, and remcdn a day 
or two for the accommodation of the 
residents. 

A Life Raft. —At the St. Pancras 
Baths, towards the close of September, 
1877, Sexton's patent life-preserving 
mattregs was exhibited in action. 
The mattress is not wholly an air one, 
but without air, and of its own buoy- 
ancy will support four persons on it, 
and many more if they are merely 
clinging to it. It is so made as to 
form a mattress on board ship, either 
as a bed in the berth or as a lounging 
mattress on deck, and is always ready 
for service. Pillows are made of the 
same material, and uninflated will keep 
one i^«^Q^. '^\sft. ^■iii?v'«6» ^«5^ 



plate to rotate once in twelve hours. I afloat 

On the plate a disc of paper is held\>y a \ ^\i\Q\i XJaa TajaJect^jaa ^^^ ^^^^^ ?^"^ 
spring ; the border being divided into \ yxA«!l^^ \.q «^ Xx^^'s^ ^'^F5^ ^^-S^ 
Jjours and minutes. The point oi a\ anc^ «l\^%o cLcyftA\.'t>^^'^^^ ^^=^ 
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any disjointing, the filling with air is 
readily done, and there are no stoppers 
to be lost. At the St. Pancras Baths 
the mattress was thus filled while 
afloat. The air was let out, and then 
three lads of good size failed to press 
the mattress under water. 

Elevated Street Railways. — Cap- 
tain Douglas Galton, at the meeting 
of the British Association, described 
the elevated railway in operation in 
New York, which provided for a rapid 
transit through streets in which the 
traffic was large. The line was car- 
ried on columns 9 inches in diameter, 
standing at distances of from 26 to 30 
feet apart. Carriages moving at full 
speed could by means of an atmo- 
spheric break be stopped in about their 
own length. The line was economical 
aa compared with the underground 
railway, the total cost per mile being 
about 55,000Z. 

Mr. Stevenson, of the Wantage 
Steam Tramway, at the same meeting, 
explained his design for a suspension 
railway for street traffic. His proposed 
mode of construction consisted in the 
formation of a line of rails suspended 
from vertical bracketed columns, or 
from brackets projecting from build- 
ings or archways, the columns, 
brackets, and bearings to be placed at 
convenient distances from each other 
along the outer edge of the pavements 
in streets, or by the side of the 
highways. The great dissimilarity of 
the invention from ordinary railways 
or street tramways was in the parti- 
cular formation of the permanent way, 
which would be supported by clip 
suspension. The cost would not ex- 
ceed 30,000Z. per mile. 

An Original Vessel. — A new sys- 
tem of navigation has been sketched 
by M. Tommasi in Les Mondcs. The 
proposed vessel holds a middle posi- 
tion between submarine vessels and 
those sailing on the surface. It con- 
si'sts chiefly of two parts — an upper 
part which is out of the water, and a 
fojrer part which is immeraed. These 
9re connected by two iron columns. 



The upper part (or platform) corre- 
sponds to that of an ordinary ship ; 
the part in the water (or plun^r) is 
in the form of a cylinder terminated 
at one end by a cone, at the other by 
a spherical surface ; it is in three com- 
partments — ^the middle one containing 
the motor engine, the two others mer- 
chandise. The lower part of the 
plunger has a reservoir for air or 
water, either of which is introduced 
by a pumping engine at will, so as to 
make the vessel rise or sink. The 
vessel is propelled by a screw in the 
plunger. Two tubes rise from the 
plunger — one for escape of smoke, the 
other for ventilation. It is claimed 
that the plunger, being wholly under 
water, will offer less resistance to 
traction, in horizontal direction, than 
a body floating at the surface ; that 
the action of the waves will not be 
felt ; the plunger moving in nearly a 
straight line ; that the motion of the 
propellers will both be more regular 
and more productive, and that it will 
not change the direction of the ship, 
or very little, and that the platform, 
being capable of separation from the 
plunger, may serve as a raft, where 
the plunger may be injured by shock, 
fire, &c. 

Hallway Carriage Lighting. — A 
method of lighting railway carriages 
by compressed oil-gas was invented 
some years ago by Messrs. Pintsch 
and Pischon, of Berlin. About a year 
since the system was adopted for the 
St. John's- wood Branch of the Metro- 
politan Eailway ; and, now that it has 
been fairly tested in actual work, the 
apparatus was exhibited in Januarj', 
1877, to a party of gentlemen inte- 
rested in the subject, who were in- 
vited to inspect the results wliicli had 
been obtained. The gas is made by 
distillation from the coarsest shale 
oil, a product in itself of little value ; 
and, after being received in the usual 
way into a gasometer, it is drawn 
t\vence \>^ a. s.tmA.I steam pump and is 
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to ten atmospheres. Under each car- 
riage there is a smaller reservoir ; and 
these reservoirs are charged once a 
day, by simply connecting them with 
the service reservoir by means of a 
pipe ; when filled, they contain suffi- 
cient of the compressed gas for a whole 
day's consumption. For each car- 
riage reservoir pipes are carried to 
supply the burners, and the* light 
afforded is not only of very good 
quality, but is also less expensive than 
any other. The metropolitan rail- 
ways have suffered great inconvenience 
from the imperfect supply of ordinary 
Londoi^ gas in the morning, their 
time of greatest traffic, and a time 
also at which a large number of pas- 
sengers wish to read the daily papers 
on their way to business. The use of 
the compressed oil-gas has completely 
relieved the St. John's-wood trains 
from this inconvenience, and also 
from the loss of time and the offensive 
fimell incidental to the frequent re- 
plenishing of the gas-bags at the 
termini. The authorities are so satisfied 
with the method, on the score alike 
of economy and of convenience, that 
arrangements are being made to ex- 
tend its application to every part of 
the Metropolitan line. 

A New Hansom Cab. — Messrs. 
F. and R. Shanks, carriage builders, 
of Great Queen Street, Lmcoln's Inn 
Fields, have, acting on a sugges- 
tion made to them by Sir Wiffiam 
Fergusson, invented a new cab, which 
they believe likely to supersede the 
Hansom now in vogue. The ** Lin- 
ton," as this new cab is called, after 
Sir William's seat in Scotland, differs 
from the old Hansom in this, that 
everything is exactly reversed. The 
body of the cab is turned completely 
round, and the passenger sits with 
his back to the horse. Both to pas- 
senger and horse this change will, it 
is supposed, be found extremely bene- 
ficial, and the advantages to the 
former are certainly easy to under- 
stand. To get in or out will obviously 
be a leas awkward and a less unclean 



business than it often is now. The 
draught will, of course, be less, though 
the immunity from rain, which is a£o 
claimed for those who patronise the 
new invention, does not seem to us 
quite so obvious. Again, though risk 
in cases of collision is considerably 
diminished, there is the possibility of 
a new risk, which anyone who has 
watched the movements of a long 
string of carriages when a " block ^' 
has happened in a crowded thorough- 
fare will easily understand. That the 
cab will be found to follow far more 
easily to the passenger is probable, and 
if, as is believed, that most disagree- 
able "swing" which most people 
have experienced in the present Han- 
som when travelling over the new 
pavements of wood and asphalte is 
thus obviated, a good thing nas been 
done. Whether, however, the horse 
will find an equal improvement in the 
draught seems to us rather more 
ques^onable. The weight, especially 
when there is much lu^;age on the 
roof, can scarcely, we should fancy, 
be so well apportioned even as at pre- 
sent, and that is not saying much. 
Cabs, however, of this sort are not, or 
at least should not be, required to 
take much luggage, and this cab can 
be built with less iron work and con- 
sequently much lighter. It has been ~ 
already tried, and the patentees seem 
well satisfied with the trial, and if a 
more general verdict is found to be 
equally satisfactory, a very useful im- 
provement will have been effected in 
what a distinguished author has been 
pleased to call "the gondola of 
London.'* 

A New System of Pavement for 
Boads and Footways. — ^At the re- 
cent meeting at the Society of Arts of 
the London Association of Foremen 
Engineers, Mr. Galloway read a paper 
on "Improved Roadways." He pro- 
posed to use hard wood as grown, cut 
mto lengths, and laid down sida \s^ 
side, mm >i\vfe Yc^YWvA^iSsa^ 's^^'^ksuae* 

\ filled u^ m>ik «K^ ^^^^^?^^^^S^ 
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firm and durable tlian the present 
soft wood. The hard wood as grown 
would contain the natural sap, and 
prevent the absorption of water. Mr. 
Gidloway proposed to make the foun- 
dation by using plate iron, or metal, 
cast to form tne curvature for the 
road. The plan he proposed had (he 
continued) in its favour a better 
quality of the more durable wood, a 
less outlay for making, and a less cost 
for maintenance and repairs. He had 
also a plan for improving footways, 
which, he urged, would unite artistic 
beauty with durability. His plan was 
to cut strips of zinc, brass, or copper, 
and cement the strips in such forms 
as to make whatever configurations 
might be desired. The divisional 
spaces to be filled up with different 
colours by a pasty compound which 
would readily harden. 

Deep-Sea Soundings. — Sir Wil- 
liam Thomson, at the meeting of the 
British Association, described an ap- 

Saratus he had invented to make 
eep-sea soundings, not with a view 
to exploration, but for ordinary pur- 
poses of navigation while a ship was 
at full speed. A glass tube filled 
with air was hermetically sealed at 
the top, but opened at the bottom, 
and prepared with red prussiate of 
potash. It was placed in a brass 
tube, which was closed at the bottom, 
but allowed the free ingress and pres- 
sure of water from above. The brass 
tube was partially filled with sulphate 
of iron, and wherever this came into 
contact with the interior of the glass 
tube it turned into a Prussian blue. 
The pressure of the water compressed 
the air, and forced the sulphate of 
iron up the glass tube according to 
the depth to which it descended. The 
glass tube, part of which retained its 
original colour, was then measured on 
a scale, and thus the depth of the 
souuding was indicated. For the 



was capable of bearing a strain of 
220lbs. At the extreme end a 221b. 
sinker was fixed. The absence of any 
friction from the wire facilitated ra- 
pidity both in sinking and hauling in. 
Some tubes were exhibited which had 
been recently used in taking (Sound- 
ings on board the White Star 
steamers Britannic and GermcmiG 
during a voyage to New York and 
back. The soundings were made 
when the ships were going at full 
speed, at depths varying from 10 to 
100 fathoms, and were perfectly suc- 
cessful. 

A New Folding Boat. — Another 
folding boat, an American invention 
this time, has been constructed. It 
is 8ft. long, 2ft. Sin. broad, made of 
hickory, and so constructed that it can 
be folded up into the shape of a large 
travelling case. The boat was re- 
cently exhibited on the Clyde. 
Waterproof canvas is the covering 
material, and the boat would appear 
to differ from Mr. Berthon's in being 
capable of folding into smaller di- 
mensions longways, one part being 
made to slide within another. It 
weighs only 561bs., and carries three 
men easily. 

Travelling Express. — The Engi' 
nee.r gives an account of * ' the highest 
authentic instances of high railway 
speeds " on record. Brunei with the 
Courier class of locomotive ran 13 
miles in 10 minutes, equal to 78 
miles an hour. Mr. P. Stirling, of 
the Great Northern, took, two years 
back, 16 carnages 15 miles in 13 
minutes, equal to 75 miles an hour. 
The "Great Britain," ** Lord of the 
Isles," and "Iron Duke," broad- 
gauge engines on the Great Western 
Railway, have each run with four or 
five carriages from Paddington to 
Didcot in 47^ min., equal to 66 miles 
an hour. The new Midland coupled 
express engines, ninning in the usual 
course, have been timed 68, 70, and 



was 
purpose of being loweredi into Xh&^'^^ 

the tubes were attached to the end of \ Ti m^^a «viVwxx. The 10 a.m. ex- 

a Jong" piece of pianoforte wire, which \ -^Teas o\i >i>cv^ ^\^^\, ^^^eOwersv \x^\sv 
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mile after mile at the rate of a mile 
in 52 sees., or 69*2 miles an hour. 
The engines used are Mr. Stirling's 
outside cylinder bogie express engines, 
the load being ten carriages. It 
would be interesting to hear **the 
slowest authentic instances of slow 
omnibus speed " on record. 

Railway Brsikes. — ^At the meeting 
of the British Association, Mr. E. 
Woods, C.E., delivered an interesting 
address on the "Application of Ade- 
quate Brake Power to Control Rail- 
way Trains." He referred at some 
length to the appointment of the 
Royal Commission in 1874 to inquire 
into the causes contributory to acci- 
dents by railway collisions, the many 
experiments which were made by the 
Commissioners with a view to ascer- 
tain the friction of carriages and to 
discover the most available and effec- 
tive mode of applying brake power, 
and the relative efficiency of the dif- 
ferent brakes in use. Brakes were 
not sufficient; Continuous brakes 
appeared absolutely essential. In 
fact, brakes should be adapted to all 
the wheels of a train, and the guard 
should have the power to bring the 
whole of them into immediate action. 
Accordingly, the principal railway 
companies had reported to the Board 
of 'fcide that they had adopted the 
system of continuous brakes, and 
others were preparing to make trial 
of inventions which promised better 
results. It was no part of the duty 
of the Royal Commission to select 
for commendation any particular form 
of brake, but only to conduct trials 
with all possible care, and record the 
facts which these trials disclosed. 

Mr. Woods illustrated the com- 
parative efficiency of the different 
forms of brake power by diagrams. 
It appeared that the addition of sand 
increased the retarding power by IJ 
per cent. The recommendations of 
the Commissioners had met with 
prompt attention by the railway 
companies. The question of the best 
form of brake blocks was also dis- 



cussed. Cast iron and steel were fast 
superseding wooden blocks. The 
paper concluded with the foUowinfif 
practical suggestions. The genertd 
adoption of the effective system of 
continuous brakes in carriages which 
had to run from one line to another 
would certainly be productive of much 
advantage, for in breaking up and re- 
making up a train at any junction 
station, they would be found fitted 
with the appliances requisite for 
working together. If the allied 
companies could agree to adopt the 
same system, there is little doubt but 
that the conversion of ordinary into 
continuous brakes would proceed with 
far greater rapidity than would be the 
case on the other assumption, and 
that the public would at a much 
earlier period be found to enjoy the 
full benefit of the change, ifever- 
theless, until sufficient time has been 
allowed for testing under aU circum- 
stances the merite of the different 
systems now on trial, it may be 
scarcely reasonable to expect the pre- 
sent adhesion of any considerable 
number of railway companies to one 
particular system. The time, how- 
ever, had arrived, not only when each 
system should be scrutinised and 
tested in the most complete manner^ 
but when the companies should 
clearly set before themselves the con- 
ditions which a good continuous 
brake should satisfy. 

A study of the different systems of 
brakes came under the notice of the 
companies, and their behaviour under 
the different circumstances of this 
application seemed to point to the 
following as the conditions which a 
perfect continuous brake for heavy 
fast trains should be called upon to 
satisfy : — 1, the brake power should 
be applied to all the wheels of the 
vehicles throughout the trains ; 2, the 
power by which the blocks are forced 
up on the wheels should be adea^ifl.tfe 
to Bikidi^Ti^ X)ckft ^V'M^ Nss^cs^k. '^QSi 
apeeOi \>fecoT[^tt m'A'st^B^jS^ ^^^^'^-^^ 
Ct^ft to^et %!tvovi5L^ ^^3«^ "C^^^^^^^^ 
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of the brake power of the train com- 
pletely under his command and be 
able to apply it at a moment's notice, 
as he is the first person likely to dis- 
cover any obstruction ahead^ and is 
primarily responsible for the regard of 
danger signals. He can thus stop 
the train at once, and no time is lost 
by his haying to signal danger to the 
guard ; 4, the guards should indi- 
vidually possess the like means of 
applying the continuous brake, that 
they may be enabled to stop the 
train without reference to the driver 
in an emergency which may have 
manifested itself to the guard, but of 
which the driver is unaware — such, 
for instance, as a broken axle or a 
carriage getting off the line ; 5, the 
power in hand should be susceptible 
of easy modulation, that the driver 
may be able to apply & moderate 
amount only for effecting ordinary 
stops, while he keeps in reserve a 
proper excess of power to be used 
only in emergencies, as in the con- 
tingency of stopping rails ; 6, full 
brake application should not require 
more than a very moderate effort on 
the part of driver or guard ; 7, the 
pressure should be steady and dis- 
tributed as equally as possible over 
all the wheels, and acting upon them 
with the intervention of some elastic 
medium to prevent too sudden and 
violent action to occasion the snap- 
ping of chains and to inconvenience 
the passengers ; 8, the machinery 
should be of simple construction, not 
likely soon to get out of order, and 
admitting of being easily repaired ; 
9, indication should be constantly 
afforded to driver and guard that the 
brakes are in proper condition to work 
or otherwise ; 10, a power of working 
the tender brake and the van brakes 
by hand as well as by power may be 
advantageously retained ; 11, the 
brakes to be self-acting in case of the 
severance of the train, and when 
severed the guards to have controV 
over the several poi-tions ; 12, auto- 
zaatic action being provided, means 



should be famished to the brake 
attendants for modifying. that action 
instantaneously, accor(ung to the 
circumstances in which the train may 
be placed after an accident has oc- 
curred ; 13, it would be dangerous, 
and, therefore, unadvisable, to give 
to passengers any power over the 
brakes. Such seemed to be the 
principal conditions necessary for 
realising the conception of a perfect 
brake, and these, when carried into 
practice, would constitute an invalu- 
able instrument in the hands of our 
trains' attendants for use under con- 
tingencies of almost daily occurrence 
at some place or another of the great 
net-work of railways which covers 
this country. 

Iron Paving. — By the permission 
of the Commissioners of Sewers of the 
City of London, a portion of some new 
woodpavingin the metropolis has been 
charged with iron (three cwt. to the 
square yard), by way of experiment, 
to increase the durability of wood, 
and preserve and protect it from 
heavy racking traffic, and to test 
the practicability of securing small 
blocks of iron without framework, 
and so as to deaden the noise and 
counteract the other disadvantages of 
metal as hitherto applied. The ordi- 
nary wood-paving blocks are bevelled 
by machinery on the upper and lower 
edges, and between each row is laid a 
row of cast-iron blocks of double- 
wedged section, thicker at the upper 
and lower surfaces than in the centre, 
so as to fit mechanically between the 
bevelled wood blocks, which on section 
are thicker in the centre tlian at the 
upper and lower surfaces. The iron 
blocks weigh 161bs. each, are rounded 
and serrated on surface for foothold, 
and perforated for gi'outing material, 
and are bedded in sand on the ordi- 
nary concrete bed. The designer and 
patentee (Mr. Dennison, architect) 
states that the cost, though hea\'y at 
, ^Ys\,, '^'iVl uot in the long run exceed 

\ Th^ Builder. 
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XXIV.— THE MACHINERY OP WAR. 



Scientific ▼. Unsoientifio 
Slaughter. — From the most recent 
statistical researches, summarized in 
the handbook of Chassagne and Des- 
brouseS) the consolatory conclusion 
results that battles have not become 
more murderous, despite the improve- 
ments in firearms. Those oi 1870 
were less so than the great battles of 
the First Empire, such as the battles 
of Moskowa and Leipsic. In the 
Crimea the number of the killed was 
1 in 33 of the effective force, in Italy 
1 in 45, in the war of 1870 1 in 53. 
The number wounded is almost uni- 
formly 1 in 7. — British Medical 
Journal. 

A "Range-Finder.'*— General S. 
Berdan, of the United States, has in- 
vented a ** range-finder.*' It consists 
of telescopes, the measuring bein^ 
absolutely precise up to two thousand 
metres. The average time required 
to place the instrument in position 
and take the distance is less than two 
minutes, and the time required to 
make the distance of a second object 
when the instrument is once opened 
less than one minute. This instru- 
ment, the General asserts, will double 
the effective firing of artillery, and 
quadruple that of infantry. 

The ' ' Rocket-Torpedo. ** —The 
latest form of torpedo is a so-called 
"rocket-torpedo," designed by Mr. 
Macdonald, the patentee of the im- 
proved Hale-Macdonald war rocket. 
From the description of this new 
locomotive-torpedo it appears that it 
is cigar-shaped ; its size dep>ending 
upon the distance it is required to 
travel and the amount of explosive 
charge it is to carry. Its minimum 
speed is said to be three times that of 
the well-known T\^tehead torpedo, 
which latter, it may be remembered. 



can be made to travel at a rate of 
twenty-five or twenty-six knots an 
hour, and its range exceeds two miles. 
The rocket-torpedo is fired from a 
skeleton tube or trough by means of . 
an electric fuse, and it can be dis- 
charged with eaual facility from an 
ordinary ship's launch or from the 
side of a first-class ironclad frigate ; 
the special fittings required for it 
beiuK of the simplest nature. Com- 
pared with the Whitehead, several 
advantages are claimed for the rocket- 
torpedo. It will bear any amount of 
rough usax^e, while it has not the ele- 
ment of danger which is present in 
the Whitehead in the form of com- 

?ressed air at an enormous pressure. 
t has no delicate internal machinery 
or projections liable to injury; its 
motive power being gas, generat«i by 
the slow combustion of a composition 
evolving a rapidly expanding gas. 
Its cost is about one-tenth that of the 
Whitehead. Its accuracy is all that 
can be desired, no deflection whatever 
being observable in smooth water, 
while, unlike the Whitehead, its 
velocity does not decrease as the 
range increases. — Pall Mall Gazette, 

Practice with Air-Pistols.— A 
patent has been recently granted to a 
well-known firearm manufacturer in 
Gotha for an improved air-pistol, 
which, it is said, is likely to be 
largely adopted by the German army ; 
not, indeed, for use on actual service, 
but as a means of instructing men in 
shooting. The advantages claimed 
for the new weapon oyer any pattern 
of air-^n previously designed are 
simplicity of construction aiid ease 
in manipulation. The number o£ 
separate mtt& m \Jj\ft ^as^x^ Ss^ ^'bc^ 
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likely to get out of order ; and even 
should it be injured, there would be 
no difficulty in repairing it. The 
principle can easily he adapted to any 
of the firearms in use in the service, 
and this at very little cost ; so that 
men may be exercised in shooting 
with weapons of the size, pattern, and 
weight wnich they would have to use 
in the field. 

Losses during the Oiimean 
War. — During the Crimean cam- 
paign of one year and a half 
341,000 men were buried in the 
district of Taurida, which includes 
the Crimea. The Russians lost 
170,000 soldiers ; the English, 
French, and Turks, 156,000; and 
there were 15,000 Tartar victims. Of 
this total 324,800 were interred in the 
Crimea, including 210,000 in the 
neighbourhood of Sebastopol. Those 
killed in battle were but 80,000, and 
allowing an equal number for the 
losses 5om wounds, 281,000 must 
have succumbed from disease. The 
deaths of sick persons sent away from 
the seat of war were about 60,000 
more, which makes the number of 
dead from the Crimean campaign 
alone over 401,000. It will be seen 
from the above calculation, that out of 
some 401,000 soldiers who succumbed 
during the Crimean campai^i 30,000 
only were actually killed m battle, 
some 300,000 dying from disease. 
How many of these deaths were en- 
tirely preventable, had a more judi- 
cious and liberal use been made of 
medical assistance, it were vain to 
speculate ; but of this there can be 
no doubt, that a well-found medical 
staff, although apparently a costly 
item, is, in the long run, by far the 
most economical investment a nation 
undertaking a campaign can make. 
The loss of one or two hundred thou- 
sand trained soldiers from sickness 
is a very serious consideration, and 
one a nation proud of its reputation 

for science might well be ashamed 

of. — Jxincet. 
A New Invention, — A Russian, 



named Peretjatko, has, we (Industrial 
Art) learn, made a remarkable in- 
vention. He has succeeded in con- 
structing a kind of land monitor. The 
artillerists sit in completely covered 
turrets, which are propelled by steam, 
and from which they can point the 
guns in any direction agtunst the 
enemy. The invention has attracted 
a ^eat deal of attention, and is being 
subjected at present to a close ex- 
amination and experiments at St. 
Petersburg, the results of which are 
looked forward to with great curiosity 
and interest in military circles. 

Distance -measuring in War- 
time. — M. Le Boulanger, a Belman 
Major of Artillery, has succeeded in 
constructing an instrument indicating 
the distance between two armies by 
the mere report of the discharge. 
The moment the enemy fires a shot 
the action of the report upon t^e 
Telemetre — this is the name of the 
machine — ^marks the distance to a 
fraction. The instrument is entirely 
self-acting, easily kept in order, and 
requires no particular experience or 
intricate calculations to use it aright. 
The experiments to which it has been 
subjected in the artillery grounds of 
this and some other countries are 
stated to have been a complete suc- 
cess, as regards cannon. Whether 
the machine marks with the same 
accuracy the report of one or many 
rifles, and whether the small speci- 
mens for infantry and cavalry use 
are as reliable as the larger ones 
attached to the guns, is not quite so 
certain. While the artillery trijd 
may be regarded as at an end, experi- 
ments in the rifle grounds are still 
going on, and, it is said, with a fair 
prospect of producing a satisfactory 
result. Should the latter expecta- 
tion be realized, war will be a very 
different thing from what it has been, 
seeing that in the last campaign only 
one snot in ten hit ; but even if the 
mveution is confined to the artillery, 
ita eS^cX. TDMa\. \i^ ^tec^^^dous^ con- 
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of firearms. One of its principal 
advantages, it is supposed, will be to 
enable tne gunners in a coast battery 
to determine the position of a hostile 
ship — a calculation hitherto fraught 
witn special difficulty. 

Science and War. — Recent wars 
have had particular interest for the 
man of science. Starting from the 
close of the Crimean war, the first 
in which the electric telegraph was 
employed, we find ample examples 
of the assistance furnished to the 
soldier by scientific research. One 
instance taken from the war of 1858 
is especially interesting. The Aus- 
trians held Venice at the time, it may 
be remembered, and to protect the 
harbour, torpedoes were laid down. 
The torpedoes were fired by electricity 
and contained gun-cotton, this being 
the first instance on record of 
the employment of electric torpe- 
does and of the newly-invented nitro- 
compounds. Nor was this all. The 
torpedo system devised at Venice by 
the Austrian engineers had yet 
another point of scientific interest. 
A camera obscura was built over- 
looking the harbour, and upon the 
white table of this instrument were 
reflected the waters of Venice. As 
the torpedoes were sunk one by one, 
a sentinel in the camera noted the 
place of their disappearance with a 
pencil, giving each torpedo a consecu- 
tive number. A row boat in the har- 
bour described a circle around the 
sunken torpedo indicating the zone 
of its destructive power, and the 
sentinel again, with his pencil, made 
a corresponding ring upon the camera 
table. In the end, therefore, while 
the harbour itself was apparently free 
from all obstruction, a very effective 
means of torpedo defence was estab- 
lished, the key of which was only to 
be found in the camera obscura. The 
sentinel here had wires in connection 
with every torpedo, and was in a 
position to fire any one as soon as he 



the limits of any of the circles marked 
upon liis white table. In the Ameri- 
can war of 1860 the electric torpedo, 
invented but two years before, played 
a most conspicuous rdfe, and formed, 
indeed, witn the use of big guns and 
monitor ironclads, one of the most 
important features of the struggle — at 
any rate, from a scientific point of 
view. The war of 1866, when the 
Austrians suffered such a terrible 
defeat at the hands of the Prussians, 
will long be remembered as a combat 
between the old muzzle-loading rifle 
and the breech-loader, in which the 
latter was victorious. The Franco- 
German struggle of 1870 again, 
though marked by the employment 
of no special arm, if we except the 
mitrailleuse, was assisted by important 
applications of science ; to wit, the 
reproduction, by means of photo- 
lithography, of the French ordnance 
maps and plans, which were distri- 
buted in thousands throughout the 
German army, and the establishment 
in France of la posts aerienne to com- 
municate with the besieged garrison 
of Paris. From September 23 to 
January 28, when Paris was practically 
cut off from the rest of the Republic, 
no less than 64 balloons left the city 
with passengers, mails, and pigeons, 
and of these only three were lost, 
while five were captured. The return- 
post by "homing pigeons" was hardly 
so regular, but, nevertheless, half the 
number of the despatches given in by 
correspondents at Tours and else- 
where, or in other words 100,000 
messages, were by the unflagging 
ener^of the postal authorities carried 
into the beleaguered capital. — Nature. 
A Cannon Revolver. — The 
French Government has just adopted 
a very formidable gun called a cannon- 
revolver. The peculiaxity of this arm 
consists in its capability of throwing 
80 shells per minute of rather more 
than lib. each, which break up into 
24 fragments. The caiLTVQtkr\&^<^«^3t 
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and when once sighted, it can be 
worked without the slightest recoil, 
and traversed by pivot action. Its 
destructive effects can thus be brought 
to bear on troops either in column or 
deployed. It commences to be effec- 
tive at the tremendous ranee of over 
8,000 yards. The first delivery of 
this formidable arm to the French 
Government is principally for the 
use of the Navy. The fnma are fired 
from and resting on tne bulwarks, 
and are intend^ for torpedo-boat 
searching ; in this form the weight 
of the piece is onlv about 700lbs., out 
as field pieces the additional gear 
required orings them up to about 
l,600lb8. Two men only are required 
to move the gun itself. It is con- 
sidered to be a most formidable wea- 
pon. — Whitehall Jteview, 

A Great Gun. — A sensational 
novelty in the German artille^ ser- 
vice is the 35) centimetre Krupp 
gun. Although weighing only 
57,500 kilogrammes, it is so firmly 
encased in mantle and rings as to 
admit of firing a cartridge of 135 
kilogrammes of prismatic powder. In 
this way the ball, weighing 520 
kilogrammes, acquires an incipient 
velocity of 500 metres, and a total 
vitality of 6,625 metre tons. In the 
experiments made at Dulmen, the 
Inflexible target, canying 24 inches 
of solid iron, was pierced right 
through, from a distance of 1,800 
metres. The Inflexible being the 
most powerful vessel afloat, it is easy 
to calculate the distance at which the 
ordinary 14-inch ironclads may have 
an impression made on them. This 
result is considered the more gratify- 
ing, as the barrel which works these 
marvels weighs a third less, and is 
believed to be yet more effective than 
the largest English gun ever manu- 
factured. The German barrel weighs 
only 67,500 kilogrammes, the English 
being given at 83,000 kilogrammes, 
wJii'Ie the incipient velocity of the 
English gun is 470 metres, the weight 
of the bullet 571 i kilogrammes, and 



the weight of the cartridge 154 kilo- 
grammes. The barrel of the German 
^un can be elevated to 18} deg., and 
mclined to 7 deg. It lies high 
enough in its frame to fire over a 2ft. 
breastwork, and is moved by simple 
machinery, requiring only a few men 
to work it Inmiense as the cun is, 
and terrific as its bullet will prove 
when directed with the assistance of 
the unerring telemetre, yet it is sure 
to be surpEissed before long. Not 
only is the pressure of the cas in the 
barrel below the admissible degree, 
but the barrel is the product of a 
stftam-hammer raised only three 
metres, and weighing no more than 
1,000 cwt. 

Iron Bridget for Marching Ar- 
mies. — An important innovation in 
the German military service is the 
adoption of an iron bridge to be car- 
ried by the engineers in case a rail- 
way bridge is destroyed by the ene- 
my. The bridge, which can be 
rapidly put together, is easy of trans- 

Sort, and capable of bearing any bur- 
en likely to pass over it. The one 
specimen ready is 90ft. long, and 
cost only 3,000Z.,which seems marvel- 
ously little. The Army is indebted 
for it to the ingenuity of one HeiT 
Stern, a Baden engineer. 

Torpedo Warfare. — ^An unusually 
large attendance in the lecture theatre 
of the United Service Institution one 
evening in May, 1877, when Mr. 
Donaldson read a paper on the 
** Thornycroft torpedo vessels ; their 
construction, armament, &c. , and the 
results of certain experiments which 
have been made with them," testified 
to the interest which was taken not 
only by officers of the navy and army, 
but also by the public generally, in 
the progress which was being made 
in the construction and employment 
of submarine weapons of war. 

Torpedoes may be divided into two 
broad classes — namely, offensive tor- 
pedoes, and defensive torpedoes. 
\ Deiensvve,, CiT as they are sometimes 
\ ca\lft^, a\,a.^Qi«v.T5 \.Qt^^'5«&, ^s!^ those 
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i^hich are laid down for the protection 
of water channels, the use of which 
it is desired to deny to the ships of 
an enemy. They consist of a charge 
of some explosive substance, enclosed 
in a strong and water-tight metal 
case, which is sunk and secured in 
position at a given distance below the 
surface of the water, and in which a 
detonator is either arranged in such a 
mannet that it shall explode the 
torpedo when this latter is struck by 
a vessel passing by, orelse is connected 
by wires with an electric battery on 
shore, so that it may be fired, as it is 
called, by observation. In other 
words, in this latter case arrange- 
ments are made by which an operator 
on shore can explode the torpedo at 
any moment he may choose, the 
instant he will select for the purpose 
being naturally the moment when an 
enemy's ship is either immediately 
above or witnin range of the sunken 
and invisible danger. Of offensive 
torpedoes there are three principal 
types: the "locomotive," of which 
the Whitehead is the best known 
form ; the ** towing" torpedo, repre- 
sented by the Harvey ; and the 
** outrigger" or spar torpedo, for the 
employment of which Messrs. Thorny- 
croft's boats are especially designed. 
The essential difference in the em- 
ployment of any of these varieties of 
offensive torpedoes and of defensive 
torpedoes is, that in the case of the 
former the torpedo is movable and 
is taken to the ship it is intended to 
destroy ; whereas the defensive tor- 
pedo is stationary, and the vessel 
comes to the weapon which is de- 
signed to destroy it. The idea of 
employing locomotive torpedoes, that 
is torpedoes which shall carry with 
them their own propelling power, has 
been long entertained. As early as 
1862 the model of such a contrivance 
was submitted to the Admiralty, but 
on trial no satisfactory results could 
be obtained with it. The first effec- 
tive machine of the kind was manu- 
factured by Messrs, Whitehead and 



Co., at Fiume, in Austria, in 1867, 
and this Whitehead or "fish" tor- 
pedo is universally acknowledged to 
still remain far superior to all compe- 
titors, the details of its construction 
having naturally been modified and 
improved from time to time. These 
details are at present kept carefully 
concealed ; but the torpedo was 
described by Mr. Donaldson as being 
a cigar-shaped vessel, varying from 
fourteen to nineteen feet in length, 
and from fourteen to sixteen inches 
in diameter. It is made of specially 
prepared steel, and is divided into 
three compartments. The head con- 
tains the gun-cotton, which forms its 
charge, and the fuse for exploding it 
on coining into contact with a vessel. 
The central part contains the engines 
by which it is propelled, and which 
are worked by compressed air, a suffi- 
cient supply of which for driving the 
torpedo tne required distance is stored 
in the third or tail compartment. 
The propeller is a small three bladed 
screw, and it is stated that a fish tor- 
pedo of the largest size can travel for 
a distance of 220 yards at a speed of 
24 knots, or for 1,000 yards at a 
slower rate of progress. By means 
of a horizontal balance rudder the 
torpedo can be made to sink and to 
remain during its run at any required 
distance below the surface of the 
water, so that it may be discharged 
either from the deck of a ship or from 
a tube opening into the sea below the 
water-line. Finally, it was stated by 
Mr. Donaldson that such is the skill 
already acquired in the use of the 
Whitehead torpedo, that he under- 
stands it would be almost impos- 
sible to miss an ironclad at a dis- 
tance of 1,000 yards, even when the 
ship from which it is fired is moving 
at the rate of from ten to twelve 
knots per hour. 

The outrigger or spar torpedo is a 
much more simple arrangement than 
the Whitehead, <iAycL'a?k&\\\s% «vssx«§c^ ^ 
a meta\ <iaafc\,o c.wAsiMs.'Ocvfc ^■x^^'sc^^ 
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which is constructed on the latest 
patterns, so that it can be fired at 
pleasure or exploded by contact with 
a ship's side. The torpedo is screwed 
on to a spar which is usually fixed in 
the bow of a swift boat which endea- 
vours to reach and push the torpedo 
against the vessel to be destroyed. 
The towing torpedo, on the other 
hand, is attached to the torpedo-boat 
by a line, arranged in such a manner 
that when the boat is in motion the 
torpedo, endeavouring to diverge 
from the boat but being restrained by 
the line, shall range up on the quarter 
or beam, and consequently, when the 
boat comes near enough to the vessel 
attacked, be brought into contact 
with this latter. Boats for the em- 
ployment of these two latter types of 
offensive torpedoes have been con- 
structed by Messrs. Thomycroft and 
Co. for the French, Austrian, Dutch, 
Italian, Swedish, and Norwegian 
navies. Colonel von Scheliha, who 
has devoted much attention to the 
subject, and who in 1871 designed a 
locomotive torpedo which bears his 
name, reviewing the experience 
gained during tlie American war, 
thus sums up the essential conditions 
which a torpedo boat should fulfil. 
**A torpedo boat," he says, "should 
have a speed of at least eleven knots, 
the engines must work without noise, 
and no smoke should be visible ; the 
boat must obey the rudder, and the 
crew must be protected against mus- 
• ketry," and Mr. Donaldson showed 
very clearly that in the boats built 
by Messrs. Thomycroft these require- 
ments have been satisfied. The 
boats constructed for the Norwegian 
Government, which were the first 



they took in hand, can maintain a 
speed of sixteen knots an hour, while 
the last one constructed attained, in 
her preliminary runs on the Thames, 
a speed of over nineteen knots an 
hour.* Constructed of hammered 
steel plates, they are bullet proof. A 
spark-catching apparatus fitted to the 
base of the chimney prevents the 
position of the vessel being betrayed 
to the enemy at night, and the boats 
are found to readily answer the helm. 
In conclusion, Mr. Donaldson ex- 
presses an opinion that the best de- 
fence against attack from these- tor- 
pedo boats is to have other and 
similar boats steaming round the 
vessel to be protected, ready to ram 
or otherwise destroy the attacking 
boats. — Pall Mall Oazette. 

Hand to Hand. — ^We have now 
(says the Army and Navy Oaaette) 
the shortest staff for a bayonet of any 
army in the world, and theorists say 
it is of no consequence, as the bayonet 
will never again be used. If our readers 
will, however, glance at any account 
of the capture of the Quarries at the 
siege of Sebastopol, of the battle of 
Inkerman, or the various operations 
at Lucknow during the Indian Mutiny, 
they will see that occasions will con- 
tinue to occur in which hand-to-hand 
fighting will take place. It does not, 
therefore, seem wise to sacrifice alto- 
gether the cold steel for the bullet. 
It is inevitable that the former will 
come into play at the storming of 
field-works or houses, the capture of 
bridges, &c. Besides, the British 
soldier likes to close with his ad- 
versary, and it seems a pity to baulk 
so laudable a desire. 



* See the Illustration on the title-page. 



ASTRONOMY. 



211 



XXV.— ASTRONOMY. 



The Moons of Mars. — Most in- 
teresting intelligence was telegraphed 
across the Atlantic in the middle of 
August, 1877 — that of the discovery 
of two satellites of the planet Mars, 
hitherto supposed to he moonless. 
These small bodies at last revealed 
themselves to Prof. Hall with the 
splendid refractor of 26 inches aper- 
ture, at the Washington Observatory. 

The New York Tribune gives the 
following account of the discovery : — 
"The great telescope of the Naval 
Observatory has just signalised itself, 
in the hands of Professor Hall, by 
one of the most remarkable additions 
to modem astronomy — ^nothing less, 
in fact, than the discovery of two satel- 
lites to the planet Mars. About 11 
o'clock on Thursday night (August 
16th) Professor Hall noticed a very 
small star following Mars a few 
seconds, and made an estimate of its 
distance from the planet. Two hours 
later he looked 'again, and was sur- 
prised to find that the star seemed to 
be still following the planet. As the 
distance had not increased, while the 
planet was moving away at the rate 
of 15 seconds an hour, he therefore 
made a careful series of measures, 
which showed that the satellite was 
80 seconds from the planet. An hour 
later it was still there, but Professor 
Hall made no further observation, 
hardly crediting the great discovery 
he had made. On Friday morning he 
showed his observations to Professor 
Newcomb, who was so confident that 
the object must be a satellite that he 
calculated roughly the time of its re- 
volution, which he fixed at one day 
eight hours, or a little less. Th& 
showed that the object would pass 
"behind the planet some time during 
the following night, and that if not 



seen in early evening it would re-ap- 
pear before daylight in the morning. 
In the evening it was invisible, but 
re-appeared, true to the prediction, 
about 1 o'clock in the morning with 
a companion satellite. Professor Hall 
had now so little doubt of the reality 
of the object, that he made the dis- 
covery known to Admiral Rogers, the 
superintendent. It was still thought 
best to wait for another look beiore 
formally announcing the discovery, 
especially as Professor Newcomb's caJ- 
cmation showed that it would be on 
the opposite side of the planet on 
Saturday eveniug. Hardly was the 
telescope turned on Mars when the 
satellite was seen, and its position 
determined by several of the astrono- 
mers. In the course of the evening 
an object which might be another 
satellite, much closer to the planet, 
was found by Mr. Todd, but nothing 
could be determined respecting the 
time of its revolution. The observa- 
tions of the first satellite showed its 
time of revolution to be about 30 hours. 
Scientific authorities here regard this 
as ranking among the greatest tele- 
scopic discoveries of the century, the 
only two which exceed it being that 
of the asteroid group in 1801, and of 
the planet Neptune in 1846. Pro- 
fessor Hall, the fortunate discoverer of 
the satellites, has been attached to the 
Observatory since 1862. When Pro- 
fessor Newcomb resigned the charge 
of the great telescope in 1876, he suc- 
ceeded to it. He is an able and 
learned mathematician, and an un- 
ostentatious and conscientious ob- 
server." 
Oxygen in tbfl Svixl. — "^^'s^^s^ss^ 
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tram corresponding with lines in the 
spectrum of oxygen. That there are 
Ho dark lines m the solar spectrom 
which corresponded with those in the 
spectrum or this element has long 
been known, and there are none that 
correspond with those of any of the 
metallic elements, such as sulphur, 
phosphorus, iodine, carbon, &c. The 
nebular h3rpothesis would lead us to 
believe that an element which is cal- 
culated to compose eight-ninths of the 
water and one-third of the crust of 
the earth could not be absent from 
the sun. Dr. Draper says that, in 
photographing the violet end of the 
folar spectrum, he finds interspaces 
between dark lines and bright streaks 
corresponding with lines in the oxygen 
spectrum. The fact of the existence 
of bright lines as well as dark in the 
solar spectrum has long been recog- 
nised, out the coincidence of any of 
these with the lines of terrestrial 
spectra has not, so far as we know, 
been hitherto observed. Professor 
Draper has made the existence of the 
bright lines in the violet end of the 
spectrum most conspicuous by taking 
photographs with suitable exposures. 
On comparing these photographs with 
the spectra of PlucKcr's tubes con- 
taining oxygen, the coincidence of a 
large group of bright lines was at 
once recognised. The accuracy of the 
adjustment of the two spectra to one 
another is proved by the bright lines 
of iron in the spectrum corresponding 
with the dark iron lines in the solar 
spectrum. 

The Solar Parallax. — The solar 
parallax, as calculated from the 
British observations made in the 
Transit of Venus expedition, is 8 76", 
equal to a distance from the earth of 
93,300,000 miles — rather more than 
was expected. The photographs have 
not yet been fully discussed, and the 
results obtained by other nations may, 
wlicn the mean of the calculations is 



American Philosophical Society on 
the relative ages of the sun and cer- 
tain fixed stars. Prof. Kirkwood 
comes to the following conclusions : — 
(1) The history of the solar system is 
comprised within 20 or 30 millions of 
years. (2) From the fact that the 
lar^r component of Alpha Centauri 
radiates twice as much light as the 
sun, while the mass of the former is 
less than that of the latter, we infer 
the probability that our solar system 
is more advanced in its physical his- 
tory. (3) 61 Cyffni seems to have 
reached a greater degree of condensa- 
tion than the sun ; since, on the 
hypothesis of equal density, the sur- 
face of the larger member is one-third 
that of the sun, while the intrinsic 
light is less than one-ninth. (4) The 
companion of Sirius seems to have 
reacted a stage of greater maturity 
than the sun, while the contrary 
seems to be true of the principal stars. 
Keen Eyesight. — It is estimated 
that in the most favourable conditions 
of atmosphere, and to eyes rendered 
acute with constant observation, the 
number of stars visible in the entire 
heavens is about 11,000 — the half of 
which, on an average, are visible at 
any one instant. Everybody can see 
with the naked eye six stars in the 
Pleiades group ; but some can see 
seven, others eight. M. Heis can 
count ten ; Mr. Denning, of Bristol, 
thirteen ; Moestlin, master of Kepler, 
saw fourteen. La Nature further 
informs us that M. Heis can see in full 
sunliglit Venus, Jupiter, and Mercury, 
and, when the night is without moon- 
light, Vesta and Uranus. He can 
distinguish at any time the two close 
stars of rj in the Great Bear, and those 
of a of Capricorn (which are separated 
by 6' 30"). When the sky is very 
fine he can resolve w of the Scorpion, 
5 of the Lyroe, and even e of the 
Lyrse — the components of which are 
only 3' 27" apart. He has not, how- 
ever, ^eeTi the satellites of Jupiter 



taken, show a different amount. 
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in Madras, Mr. Buffham, Mr. Mason, 
and others, in England. Mr. Boyd 
saw the second and third separate and 
distinct in January, 1860. The fourth 
has also been seen. To see the cres- 
cent of Venus with the naked eye is 
still more rare. This has occurred 
three times. In Persia, M. Flam- 
marion has observed it ; in Chili, 
Theodore Parker ; and, in France, in 
June, 1868, the Abbe Andre, and 
others. — Ervglish Mechanic. 

The Discovery of Neptune. — In 
the Astronomische NachricMen (No. 
2134), Dr. Galle gives some hitherto 
unpublished particulars respecting the 
discovery of the planet Neptune, 
which may be of interest. It appears 
that it was in a letter thanking Dr. 
Galle for some reductions of planetary 
observations of Roemer which he had 
made, and sent him some time before, 
that Le Verrier, having recently 
completed his investi^tion into the 
position of the trans-Uranian planet, 
requested him to look for it in the 
place indicated by his 'calculations, 
informing him also that he expected 
it would be of the apparent diameter 
of about Z", This letter, written on 
September 18, was received by Dr. 
Galle, then the only assistant at the 
Berlin Observatory, on the 23rd. 
The same night being fine, he, assisted 
by the late Professor D' Arrest (at that 
tune zealously practising observations 
at Berlin, by special arrangement 
with Professor Encke, and living in 
an outhouse connected with the Ob- 
servatory, for more conveniently 
doing so), searched in the place 
accordingly. Bremiker's star chart of 
that region (Hour XXI. ) was in the 
hands of the publisher, but not yet 
published ; and it was at D' Arrest's 
suggestion that Galle had a hunt for 
a manuscript copy of it in the Obser- 
vatory, which he found after some 
difficulty, and which enabled him to 
fix his attention upon a star of the 
eighth ma^itude not contained in the 
chart. Though Encke, Galle, and 
D^Arrest observed it jperseveringly for 



the rest of the night, the motion was 
so slow that suspicion onlv of its 
existence could be felt. This was, 
however, converted into certainty as 
soon as it was dark enough to com* 
mence observations on the following 
night, September 24th, which fortu- 
nately happened to be also fine. — 
Athenaeum. 

Science made Popular. — People ' 
attracted to the study of the starry 
heavens often encounter difficulty in 
the few notions of celestial geometry 
which must at the outset be acquired. 
To aidin overcoming these difficulties, 
M. Riviere, of Marseilles, has con- 
structed an instrument called a cos- 
mograph, which has been erected by 
several municipalities in the south of 
France on prominent points on their 
public places and promenades. The 
cosmograph is a framework showing 
by a vertical circle the plane of the 
meridian. A rod directed towards the 
pole-star crosses it diametrically and 
indicates the axis of the earth ; a 
circle at right angles indicates the 
plane of the equator ; a short rod 
placed vertically above the meridian 
circle points out the zenith. Four 
other small rods, fixed 23° above and 
below the equator, mark the tropics ', 
and four others, at the same distance 
from the points of intersection of the 
axis, indicate the polar circles. The 
equator, divided into degrees, forms a 
sundial, an arc of 15° corresponding 
to an hour. Much may be learned 
from an instrument like this regarding 
the movement of the sun and planets, 
the locality of the principal constella- 
tions, &c. There are inscriptions in 
relief on the pedestal explaining the 
different parts of the cosmograph, and 
giving some interesting astronomical 
information. — English Mechanic. 

A Besisting Medium in Space. 
— Mr. F. G. Langdon read a paper at 
the meeting of the British Association 
*' On the tendency of a system of 
heavenly bodi^ \ft v^<^g^;:c^^ssj^ ^bss^ 
1 applainse, Si «vito.Vi^\. \a ^'ss&\ss»ra/^ 
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referred to the modified effects on the 
motions of the heavenly bodies arising 
from their moving m a resisting 
medium. The causes of the resistance 
were explained, especially resistance 
arising from the impact of bodies with 
one another ; for example, the impact 
of meteors -mth the surface of the 
earth. The effects of retardation were 
stated to be the diminution of the 
orbits of bodies moving in a system, 
and hence the production of centrali- 
sation ; and as the forces acting in 
the invariable plane were a maximum, 
centralisation is least in its direction, 
and hence applanisation, or a tendency 
to aggregate towards the invariable 
plane drawn through the centre of 
gravity, accompanied centralisation. 
The centre of gravity of a system, and 
the invariable plane through it, were 
both fixed with regard to that system. 
Hence the centre of gravity might be 
regarded as the mean point, and the 
invariable plane as the mean plane of 
the system. Possibly from the earliest 
periods of the time, the clustering of 
heavenly bodies had been developing, 
the actual union of many of these 
forming suns, wliich in cooling and 
contracting had thrown off planets, 
meteors, and comets, being portions 
of matter drawn latest into the system, 
and which had not yet been united 
with the sun. Reasons were then 
given for concluding that the orbits 
of all comets were really ellipses of 
great eccentricity. The existence of 
.1 central sun to the stellar system 
was, he considered, very doubtful. 
The two processes of centralisation 
and applanisation were then applied to 
explain the oxistciice of many observed 
astronomical phenomena, such as the 
clustering of stars in groups — double 
and triple stars — star streams or lines 
of stars, and the disc-like appearance 
of the milky- way. In conclusion, he 
contended that the appearance of the 
nebulas, which were supposed to be 
stellar systems, similaT to our own, 

irasnot inconsistent with applanisa- 
tioa. 



The Opposition of Neptune. — 
The opposition of the planet Neptune 
took place on September 28, 1877. 
Since the day when M. Leverrier 
indicated the presence of that hea- 
venly body down to the present time, 
Neptune has not described an arc of 
90 degrees, although more than thirty 
years nave passed. In fact, the year 
of that distant world counts not less 
than 60,000 of our days. Its distance 
from the sun being thirty times 
greater than ours, it only receives 
from the centre of our system one 
thousandth part of the heat which we 
get. Its volume is about eighty 
times that of the earth. Only one 
of its moons is known, and that 
moves in an opposite direction to ours, 
and in a plane mucl^ inclined to the 
ecliptic of Neptune. That singular 
satellite only takes five days to make 
its turn in tL sky, althou|h it has a 
distance from the centre of Neptune 
almost equal to that which separates 
our own luminarj^ from the centre of 
the globe. The greater velocity of its 
celestial revolution is, says the Globe, 
due to the attraction exercised by the 
planet being much more energetic than 
that which the earth exercises on the 
body she draws with her into space. 

The Growth of the Earth. — 
In a course of lectures on astronomy, 
which Mr. R. A. Proctor delivered 
during the winter of 1876-77, one 
evening in the theatre of the Society 
of Arts, his subject was "Meteors, 
Comets, and Stars." In speaking of 
meteors, he developed at some length 
the thought, which will strike many 
as a novelty, that the eai-th is, has 
always been, and so long as it shall 
exist as a part of our cosmical system 
must ever continue to be, growing in 
size. Meteors are bodies, composed 
of extra-terrene matter, which travel 
in vast belts and in highly eccentric 
orbits round the sun. These belts, 
or systems of meteors, are very nu- 
merous, and when their orbits inter- 
sect >i\i'a.\. ol^iXi^^^Yththey are brought 
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and on entering our atmosphere be- 
come luminous, and faU to tne surface 
of our planet in those periodical 
showers of shooting stars which are 
ao well known. Not a night passes 
in which some falling stars are not 
seen, and in certain months, and on 
particular nights, the golden rain is 
incessa nt. Of course, too, meteors 
fall i the daytime, although unseen. 
It is computed, said the lecturer, 
that hundreds of thousands of these 
extra-terrene bodies become incor- 
porated with the earth every 24 hours, 
and 400,000,000 in the course of each 
year. They may vary in weight 
Between a few grains and a ton. One 
is known to have fallen in South 
America which weighed 15 tons. Yet 
these small accretions to the earth's 
matter would take many millions of 
years to add a single foot to its dia- 
meter. It had been shown that one 
of these meteoric systems followed in 
the track of a small telescopic comet, 
although not to be confounded with 
its tail, and it was now the ^neral 
opinion of astronomers that all these 
belts of meteors were similarly related 
to comets. 

New Names for Heavenly Bodies. 
— In a recent number of La Nature^ 
M. Flammarion gives an account of a 
curious attempt made in 1661, by 
two Au^bur^ans, Schiller and Bayer, 
to Chnstiamse the nomenclature of 
the starry heavens, the old Pagan 
names being regarded as repugnant to 
Christian sentmient, and even to 
common sense. Two large plates 
represent the heavens with Christian 
constellations in place of Pa^n. The 
old divinities of fantastic animals are 
replaced by apostles, saints, popes, 
martyrs, sacred personages of the Old 
and New Testament, &c. In the 
planetary system the sun is named 
the Chnst ; the moon, the Virgin 
Mary ; Saturn, Adam (the ancient 
father who contains all in his orbit) ; 
Jupiter, Moses (the Jupiter of the 
people of God and the holy cause) *, 
Mars, Joshua; Fenus, John the 



Baptist (who was ''the mati^tinal 
star of Jesus, the precursor of the 
sun") ; Mercury, Elias (who was 
raised to the sky in a chariot of fire, 
then placed with Moses in the scene 
of the transfiguration), &c. The 
scheme was especially supported by 
the disciples of Loyola, who used 
every effort to make it succeed ; and 
M. Flammarion thinks it would have 
succeeded if it had appeared before 
the sixteenth century. Coming after 
the immortal date of 1543 (death of 
Copernicus) it was too late. M. 
Flammarion considers there is no 
serious reason for modifying the 
names of the constellations and the 
planets. They have an important 
historical value. They contain in 
this etymology the first impressions 
felt by the isolated himian soul in 
contact with nature. 

The Spectra of Planets. — Some 
researches by M. Vogel on the spectra 
of planets, undertaken in view of a 
prize question proposed by the Copen- 
hagen Academy in 1873, which gained 
the prize, have been published in 
PoggeindorJSrs AnnaUn. The follow- 
ing is a short r^surrU of them. The 
spectroscope shows the light of the 
planets to be in general reflected 
solar light. The principal Fraunhofer 
lines are found in the light of the 
brightest. The idea of a light proper 
to Jupiter and Saturn, as explainmg 
their peculiar whiteness, seems un- 
founded ; for the presence in the 
spectra of these planets of lines and 
bands of absorption, identical with 
those produced by our atmosphere, 
seems to prove the existence of 
aqueous vapours in the gaseous en- 
velopes of these planets, and it is 
difficult to suppose the temperature 
of their surface high enough to cause 
an emission of li^t. The solar and 
the planetary spectra differ, in that 
the latter have absorption bands, 
more or less intense, in the less re- 
frangible i^tta % ^tA 'C^^'^r. ^sssc^ X«. 
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from the sun, the more preponderat- 
ing is the influence of this atmosphere. 
The interior planets, Mercury and 
Venus, have only very weak absorp- 
tion bands in the red and yellow, 
which are coincident with lines pro- 
duced by passage of light through our 
atmosphere. Mars presents the same 
bands, but more marked. In th^ 
spectra of Jupiter and Saturn, there 
is, besides these bands, a very intense 
band in the red, and all the more re- 
frangible part (violet and blue) is 
flreatly weakened, without bands 
being distinguishable. Lastly, the 
spectra of Uranus and Neptune are 
crossed everywhere with broad and 
intense absorption bands. — T?ie 
World of Science. 

Luminous Meteors. — Mr. J. 
Glaisher, at the meeting of the Bri- 
tish Association, read 3ie report of 
the Committee on "Luminous Me- 
teors," which continued the record of 
a year of very active research, though 
the principal object the committee 
had m view — that of furnishing ob- 
servers with a r^surn^ of star showers 
and meteor systems, occasional and 
periodical, during recent years, such 
as would serve as a guide for the fu- 
ture — had to be postponed. The 
autumn and winter months were 
marked by numerous large fireballs in 
England and abroad ; and two aero- 
lites had fallen, one in America, and 
one near the town df Constantina, in 
Algeria. A magnificent meteor was 
seen in the United States in Decem- 
ber, 1876, from which one of these 
aerolites was projected. An equally 
splendid aerolite passed over Cape 
Colony on the 16tli of iMarch, 1877, 
with loud explosions ; but no aero- 
lites were known to have fallen from 
it in its flight. Among the ten bril- 
liant fireballs might be enumerated 
those seen in England, of which 
one, at least — that which burst over 
t/jo Channel on September 24th — was 
of most unusual brightness. - The 
other conspicuous meteors noticed 
since the previous rej^oYt, took place 



on November 8th and March 17th, 
as well as on April 6th. This last 
meteor was exceedingly brilliant over 
Cork and Waterford, in Ireland. A 
remarkable success in the work of 
calculating the real paths and velo- 
cities had been made known in Grer- 
many, where Dr. Von Niessel had 
shown that two laige detonating me> 
teors which burst with loud explo* 
sions over Bavaria and Bohemia, 
April 9th, 1874, and AprQ 10th, 
1876, were not only connected to- 
gether in date and in the place of 
their appearance, but also astronomi- 
cally in the system to which they be- 
lon^d, as they were both found in 
their origins, or the direction of their 
course, to have a common radiant 
point. 

The committee had been engaged 
in the continued examination and 
com^rison of star showers, and in 
this mquiry an immense labour had 
been performed for the past twelve 
months by Mr. W. F. Denning, of 
Bristol. There had been no marked 
star showers for one or two years ; 
but some examples of frequency on 
ceitain nights had occurred in America 
on the night of 18th- 19th October, 
1876, and on the 23rd August and 13th 
September in England. The past 
year had added fully thirty or forty 
radiant points to those recorded be- 
fore. In continuation, the report 
gave descriptions of several brilliant 
meteors observed in 1876 and their 
rates of velocity, which varied from 
19^ to 40 miles per second. On the 
subject of meteoric irons, statistics 
were given of the fallen meteors 
found in the Mexican district, which 
amounted in total weight to over 
15,000 kilogrammes. The report 
concluded with an account of a me- 
teoric fall on April 26th, 1876, in 
Shropshire. After a heavy explosion 
like that of artillery, which was 
audible for many miles, a meteorite 
was ioMud in a field near the town of 
^eWm^OTi. \I\i«w ^^^^^Q.ted it 
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It had been exhibited at a bazaar at 
"Wolverhampton, and since then the 
Duke of Cleveland had presented it 
to the British Association. This was 
only the seventh of which the fall 
had been witnessed. The fall of 
only eight aerolites had been re- 
corded in England, of which the last 
occurred in 1844. — Professor Herschel 
remarked that only four or five aero- 
lites fell on the earth in a year, and it 
was, therefore, no matter for surprise 
that so few were known to have fallen 
in England. Great interest attached 
to accurate observations of the course 
of the meteors, for the determination 
of a meteor's path ranked in astro- 
nomy with the discovery of a planet. 
The Rotation of the Sun. — ^At 
the meeting of the British Associa- 
tion, Captain Abney described a 
method of showing the rotation of 
the sun by means of spectrum analy- 
sis. A condenser is prepared by 
cutting a lens across the centre and 
mounting the two halves side by 
side, in such a manner that the two 
images formed by the sun are tangen- 
tial one to another, the tan^nt being 
parallel to the horizon. The light 
from the sun is thrown into this con- 
densing arrangement by means of a 
heliostat having a mirror silvered on 
the surface ; and the images are 
brought to a focus on the slit of a 
spectroscope, the point of contact of 
the two suns occupjring a position 
half-way down the slit. To the spec- 
troscopic apparatus is attached a 
camera and lens of some 6 or 7 ft. 
focal length, and the spectrum is thus 
formed on a sensitive plate. When 
the north and south points of the 
sun's image are tangential, evidently 
no displacement of the two portions 
of the specti-um formed by the upper 
and lower halves of the slit should be 
seen ; whereas, when the equatorial 
portions of the images are in contact, 
the displacement of the lines should 
be that due to double the rotation, 
since the eastern limb should be xe- 
ceding and the western advancing. 



"Thus," said Captain Abney, "if 
photographs were taken in the morn- 
ing, at noon, and in the evening, the 
apparatus remaining in the same 
position, it is evident that a displace- 
ment of the lines in the top half of 
the spectrum should first be noted in 
one direction ; next, there should be 
no displacement of the lines ; and^ 
finally, there should be a displace- 
ment of the lines in the top apectrum 
in the reverse direction to that first 
noted. On the two separate occasions 
on which I have devoted a day to 
this subject, I have found such to be 
the case. In the first I was usin^ a 
refraction apparatus of consideraole 

Sower ; in the second I employed a 
ifraction grating by Rutherford, of 
over 17,000 lines to the inch, which 
Mr. Lockyer kindly placed at my dis- 
posal. The fourth order of the spec- 
trum in the last case was employed, 
and that portion lying about the H 
lines was taken to test the method. 
I have not had sufficient time to mea- 
sure the displacement of the lines, 
but as far as I have gone, the truth of 
the method first employed by Hue- 
gins, as applied to the stars, is fuUy 
borne out. * 

An Astronomical Disappoint- 
ment. — The late M. Leverrier recom- 
mended that the sun's disc should be 
carefully and continually scrutinised 
on March 21, 22, and 23, 1877, and, 
where possible, photographs should 
be taken. If there is an intra-Mercu- 
rial planet, it would be in conjunction 
with the sun on those days, and as 
no other opportunity would be 
afforded of testing the question for 
many years, it was considered of im- 
portance that obsei'vations should be 
carefully made. The 22nd of March, 
however, came and went, and nothing 
was seen to transit the sun's disc ex- 
cepting a number of small spots — 
phenomena which were well known to 
be in a period of increase. TheeTda- 

mama, >.Vet^^QJt^, i^. ^k^s^Nkx ^\ ^'5?52»\" 
i — Ath/crrwEum. 
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XXVI.— EXHIBITIONS OF THE YEAR. 



The Oazton Exhibition. — The 
year 1876 was signalised by three 
noteworthy exhibitions — the Centen- 
nial Exhibition at Philadelphia ; the 
Loan Collection of Scientific Appara- 
tus at South Kensington ; and the 
Brussels Exhibition of Objects Rela- 
ting to Public Health and Safety. 
The year 1877 expended its energies 
in less peaceful channels, and the 
only exhibition of importance was 
that opened on the 30th June in 
London, at South Kensington, in 
commemoration of the 400th anni- 
versary of the production of the first 
printed book in England by Caxton. 

The objects of greatest interest in 
this exhibition were naturally the 
specimens of the works of his own 
press. Of these no less than 192 
are brought together, which repre- 
sented over 80 distinct works. Ac- 
cording to Caxtonian students, there 
are 99 works of his press known. 
Of these, with three exceptions, those 
which were not represented by originals 
were illustrated by facsimiles. Such 
a collection was never before brought 
together. Nineteen specimens were 
sent from the Cambridge University 
Library, and 18 by the Duke of 
Devonshire, while the Bodleian, Sion 
College, the Archbishop of Canter- 
buiy. Earl -Beauchamp, the Marquis 
of Ailesbury, Eton College, the Earl 
of Leicester, and others, were contri- 
butors of smaller numbers. The 
Universities of Gottingen and of 
Ohent each sent one work. 

In order to show the progress of 
the art in England in Caxton's hands, 
his works were divided into groups, 
according to their chronological order. 
Of all the books issued by Caxton 
only one-third have the date of im- 
jfn'nt plainly stated. The type used 



for these is a clue to the date of those 
issued without date. There are eight 
clearly defined groups, according to 
Mr. Blades, that can be based on the 
type employed. Ty^e No. 1 is the 
type of the books printed at Bruges 
in conjunction vdth Colard Mansion. 
Type No. 2 is the first type used at 
Westminster, of which the Mst edition 
of the " Dictes " is the representative. 
It is supposed to have been brought 
over from Bruges to England. It lasted 
no longer than the end of 1478. A 
re- cast of this — ^that is to say, a cast 
made from the least worn letters and 
touched up and shai^ned — was used 
from 1479 to 1481. The marks of the 
touching up are, to connoisseurs, 
sufficient identification in works with- 
out date. There came then a tjrpe, used 
from 1479 to 1484 for head lines only. 
It was a missal type, not suited for 
the text of books generally. The 
next type appears in 1480 in 
* * The Chronicles, " and lasts as long 
as 1484. A ** re-cast" of this was 
also used. Type No. 5 is seen first 
in the "Book of Good Manners," and 
lasted till 1487. No. 6 comes in 
with *'Fayts of Arms," 1489, and 
lasts over Caxton's death, Wynken 
de Worde, his successor, continuing 
the use of it. Of some of the works, 
single copies only are known to be 
in existence, and ten of these unique 
works were shown. Magdalen Col- 
lege, Cambridge, had for some reason 
allowed one of its Caxton treasures to 
be represented by a photograph only. 
Quite apart from the rest of the col- 
lection, and honoured with a case to 
themselves, were the first book printed 
in English by Caxton at Bruges, 
without a date, and the first book, 
"The Dictes and Sayinges of the 
Philosophers," printed at "West- 
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minster, with the date 1477. It 
is by the date of this book that 
the time for holding the Caxton 
festival was determined. Mr. J. S. 
Hodson, the secretary to the Printers* 
Pension, Almshouse, and Orphan 
Asylum Corporation, first suggested, 
we believe, a Caxton celebration, 
and adopted the then current idea 
that 1874 would represent the 400th 
anniversary. Mr. W. Blades, in his 
life of Caxton, has given reasons for 
fixing 1477 as the date of the intro- 
duction of printing into England, 
and this date, by happy but unfore- 
seen coincidence, is the date of the 
jubilee of the charity of which Mr. 
Hodson is secretary, and to which 
the proceeds of the exhibition were 
devoted. 

Besides the special Caxton collec- 
tion, the exhibition also contained a 
remarkable series of Bibles arranged 
in chronological order. The series 
commenced with the famous Metz 
Bible by Gutenberg, which was also 
the first printed book. This was fol- 
lowed by the Metz Psalter, of 1457, 
on vellum, lent by the Queen, one 
of the handsomest books ever printed. 
In the long array of Bibles published 
in the seventeenth century there was, 
of course, a copy of the English 
Bible of 1631, known as the "Wicked 
Bible," from the fact of the word 
Tiot being omitted in one of the 
commandments. 

The lower ^lleries of the exhibi- 
tion were mainly devoted to illustra- 
ting the processes of printing, from 
the early wooden presses and hand- 
moulds for casting type, to steam- 
presses and automatic type-casting 
machines. Type-setting and type- 
distributing machines were also in- 
cluded. One old press was shown 
(said to be the oldest in existence), 
and although perhaps not more than 
a century and a half old, it illustrated 
the method of printing in Caxton's 
time. It is what was known as a 
"two-pull press," because only half 
a forme can be pulled at a time. 



The various classes into which the 
exhibition was divided were briefly 
as follows : — Documents relating to 
Caxton, and books illustrating the 
development of the art of printing in 
England and Scotland ; objects iflus- 
trating the development of the art of 
printing in foreign countries ; objects 
illustrating the comparative develop- 
ment of the art in England and 
foreign countries ; specimens notice- 
able for rarity or for beauty and 
excellence of typography ; specimens 
of printing ; printed music ; book 
illustrations and other specimens of 
engravings ; printing in colours and 
other processes ; portraits and auto- 
graphs ; books relating to printing ; 
curiosities and miscellanies ; type 
and other printing materials ; stereo- 
typing and electrotyping ; copper- 
plate printing, lithography, and 
photography ; paper and paper- 
making. 

There have been recently one or 
two fresh facts ascertained with re- 
gard to Caxton. Mr. W. Blades, in 
his life issued in 1877, announces the 
discovery of a proof of his marriage. 
He also points out that the sign of 
his ofl&ce — not in the Abbey, as often 
supposed, but within the almonry 
of Westminster — ^was not the Red 
Pole, but the Red Pale, one of the 
heraldic symbols used by the printers 
of Bruges, as the Black Pale also 
sometimes was. 

Exhibition of Scientiflc Ap- 
paratus.— The galleries of the per- 
manent exhibition buildings at 
South Kensington, which in 1876 
were occupied with the Loan Collec- 
tion of Scientific Apparatus, were in 
1877 again opened to the public. The 
lower rooms were opened on Satur- 
day, June, 30, the day the Caxton ex- 
hibition was opened, and the upper 
rooms were afterwards gradually ar- 
ranged and thrown open. The gal- 
leries containing the Loan Collection 
were closed to the public on December 
31, 1876, though the free lectures in 
connexion with it were continued till 
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March 81, 1877 ; tlie apparatiu fonn- 
inff the subject of the lectares being 
^£en as wanted into the lecture 
theatre. Printed copies of a letter 
written by the Secretary of the De- 
partment, dated December 80, were 
sent to the exhibitors stating that 
though the exhibition was dosed, 
"arrangements are, however, being 
made tor the safe custody of all 
objects which may be left on loan to 
the Museum pending the decision by 
Her Migesty's Qovemment on the 
offer made by the Royal Commis- 
sioners for the exhibition of 1851 of 
a building for the establishment of a 
permanent Science Museum ; " and 
adding, "I am to inquire whether 
you are willing to leave the objects 
80 kindly contributed by you till 
this question is settled." Very many 
replies were sent from exhibitors ex- 
pressing their willingness to allow 
their collections to remain. No de- 
cision, however, has been come to by 
the Government. Meanwhile the col- 
lections remained in "the safe cus- 
tody " of the Department, as pro- 
mised, though in galleries not opened 
to the public. Wnen the use of some 
of these galleries was granted for the 
Caxton exhibition, it was necessaiy 
that they should be cleared, and, 
further, it was convenient that access 
to the exhibition should be had 
thi-ough the lower galleries as well as 
from rrince Albert-road. This made 
it requisite that the lower galleries 
should be arranged. It was there- 
fore decided that the collections left on 
loan should be temporarily grouped 
"with the "Educational Museum" and 
be under the more immediate care of 
the staff of that division. This " Edu- 
cational Museum " originally sprang 
from an exliibition held by the So- 
ciety of Arts at St. Maitin s Hall in 
1854, after the close of which many 
objects were presented to the Govern- 



ment to form the nndeiiB of the 
Museum. It has from the first in- 
cluded sets of the simpler i^paratus 
used in teaching the experimental 
sciences, and these have heen from 
time to time augmented by g[ift, pur- 
chase, and loan. The noupmff both 
of the " Educational Museimi'' and 
of the objects left from the Loan 
exhilntion is naturally so much the 
same as far as they go in common, 
thattheir temporary amalgamationhas 
been a very simple arrangement. 
After the lower radleries were thus 
arranged, it was decided to arrange 
the upper ones also, and so it has 
happened that what is often caUed 
the ''nucleus of the permanent col- 
lection " is again open to the public 

The F3renoh Exhibition Build- 
ing. — ^The French papers give some 
figures with reference to the iron 
framework of the exhibition building 
now constructing. The weight re- 
quired for the machine gaUery will be 
17,000 tons, and for uie other gal- 
leries 10,000 tons. To these 27,000 
tons of iron or cast iron may be added 
700 tons of sheet iron for covering 
the building. The superficial extent 
of carpenter work for battening the 
roof will be 90,000 square yards 
covered with zinc. The quantity of 
wood necessary is about 2,000 cubic 
yards. The number of rivets used 
for bolting the metallic frame will be 
11,000,000, and the number of holes 
to be perforated a little more than 
double— viz., 23,000,000. 

HlstoricaJ Memories. — When the 
Paris Exhibition of 1878 opens not a 
little interest will be added in the 
minds of some English visitors, from 
the fact that the spot on which a part 
of the palace of the Trocadero is built, 
has seen the sorrows of Henrietta 
Maria, the widowed queen of Charles 
I., and, in later years, the philosophic 
dreams of Benjamin Franklin. 
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Waves. — Professor Guthrie, 
F.R.S., gave a lecture during Febru- 
ary, 1877, at South Kensin^on Mu- 
seum, his subject being "Waves." 
After a clear exposition, with experi- 
ments, of some of the principal facts 
known with regard to the wave motion 
of water and air (in relation to sound), 
he went on to speak of a subject in 
connection with this, which, he said, 
has occupied his attention for some 
years. He floated a thin Indiarubber 
ball filled with air on water. Near 
this he held a large tuning fork, set 
in vibration. The floating ball fol- 
lowed the fork. The question he 
raised was — Is this the attraction ? 
His reply was a decided negative. 
He had in the course of the lecture 
explained how each oscillation of a 
wave was followed by a reflection. 
Here, he argued, the reflection pushed 
on the further side of the ball. He 
believed that soon we shall learn that 
there is no such thing as attraction, 
that the apparent pufl will be found 
to be a push in the opposite direction. 
The approach, as in the case of the 
ball, need not necessarily be called 
attraction, and it was better in all 
cases to substitute the word approach, 
which was a fact, for attraction, 
which was a theory. 

Inquiring at the Fountain 
Head. — The following profound 
scientific question was sent during the 
summer of 1877 to the Secretary of 
the Royal Society by a querist who 
dated his letter from a Sussex water- 
ing-place, **Why do animals pant 
after running very fast ? " 

The Manufacture of Pianos. — 
Mr. Dannreuther, lecturing on Liszt 
at the Royal Institution in June 
1877, spoke of the way in which 
progress of piano maniuactore had 



influenced styles of playing. In 
Beethoven's time one ounce and a 
half dropped on a key was sufficient 
to cause a note to sound. In a piano 
such as that used in the lecture, ei^ht 
ounces are needed. A totally dif- 
ferent position of the wrist and arm 
results from this. While many in- 
struments remain as they were, two 
octaves have been added to the piano 
since the beginning of this century. 
Chopin and Liszt, and particularly 
Liszt, Mr. Dannreuther regards as 
representing the last stage to which 
the technique of pianoforte playing 
could be carried. 

A New Wall - paper. — It is 
proposed in Germany to make wall- 

Saper which wiU adapt itself to the 
egree of illumination of the room, 
becoming darker as the room is more 
lit up, and vice versa. The Papier 
Zeitung suggests to this end, paper 
printed or coated with oxalate of 
copper, which acts in the manner 
above described. It is believed that 
very curious and novel effects of colour 
and shade may in this way be pro- 
duced on wall-papers, and possibly 
on other materials. 

A New Order of Things.— Strong- 
minded ladies holding advanced 
Women's Rights opinions should 
certainly join a sect in the Govern- 
ment of Tamboff", Russia. These 
"Purifiers" or puritans hold that 
the husband must be subordinate to 
the wife, must recognise her as the 
head of the family, and confess his 
sins to her at least once a week. 
Male proselytes to these doctrines 
must be rather scarce. — Graphic. 

A Future State. — The reward of 
good and evil-doers in a future world, 
according to Chinese imagination, is 
curiously depicted oil t\2k&^Vk£k& ^ "sw 
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Celestial Temple in Nevada, U.S. 
Hell is represented as a sort of brick 
oven, with folding-doors, by the side 
of which sits the devil. Sinners are 
brought to the doors by minor devils, 
and the prince of darkness, looking 
on his victims with satisfaction, takes 
the keys from his waistcoat pocket 
and reaches out for his forked spear 
to poke the poor wretches into the 
oven. In heaven, the blessed are 
seated on clouds of glory, surrounded 
by angels to fan away the flies, and 
are regaling themselves on the very 
prosaic diet of roast pig. 

Chinese Purgatory. — Chinese Pur- 
gatory has been ^phically described 
m the Shanghai Courier^ which has 
been vividly depicting the horrors of 
that region. As a specimen of what 
celestisSs expect who show no respect 
for written or printed paper, throw 
down dirt or rubbish near pagodas 
or temples, or eat beef, we will take 
the sixth court. This court is 
situated at the bottom of the great 
ocean north of the Wuchiao rock. 
It is a vast noisy gehenna, many 
leagues in extent, and around it are 
sixteen wards. In the first ward 
the souls are made to kneel for long 
periods on iron shot. In the second 
they arc placed up to their necks in 
fQth. In the third they are pounded 
till the blood runs out. In the fourth 
their mouths are opened with iron 
pincers and filled full of needles. In 
the fifth they are bitten by rats. In 
the sixth they are enclosed in a net 
of thorns and nipped by locusts. In 
the seventh they are crushed to a 
jelly. In the eighth their skin is 
lacerated and they are beaten on the 
raw. In the ninth their mouths are 
filled with fire. In the tenth they 
are licked by flames. In the eleventh 
they are subjected to noisome smells. 
In the twelfth they are butted by 
oxen and trampled on by horses. In 
the thirteenth their hearts are 
scratched. In the fourteenth their 
heads are rubbed till their skulls 
come off. In the fifteenth they are 



chopped in two at the waist. In the 
sixteenth their skin is taken off and 
rolled up into spills. 

Knives to Grind. — Artificial 
grindstones, tanite wheels, and other 
varieties of grinding wheels have 
come into pretty extensive use in 
this country. They are formed by 
the agglutination of sand, emery, or 
other suitable substances by a ce- 
menting liquid. In Ransome's arti- 
ficial stone the cementing liquid is a 
solution of silica. In Germany, mill- 
stones are now made there artificially 
by cementing together small particles 
of French burr stone reduced to a 
uniform size, and the cementing sub- 
stance, it is stated, becomes harder 
than the burr itself. 

To Fond Mothers. — Labelling 
baby carriages is the latest idea 
across the Atlantic, and a corres- 
pondent of the Albany Swnday Press 
congratulates the citizens on the ap- 
pearance in the park of one of these 
tiny equipages, on the side of which 
was inscribed on a plate the name of 
its inmate's parent — a respected 
neighbour. If the suggestion were 
adopted it would certainly serve as 
some check upon pretty nursemaids 
who neglect their charge for the sake 
of a chat with a masculine acquaint- 
ance who has taken the opportunity 
to inquire, " Whose pretty baby have 
you there ? " 

Indian Music. — Indian music 
rarely pleases European ears, but the 
description of Hindu melody given 
by the TiTnes of Itidia may lead to 
its better appreciation. The beauty 
of Hindu music is said to consist in 
the intervals — breaks or sruti — be- 
tween each note. The scale has three 
octaves of seven notes with twenty- 
two diff'erent kinds of sruti to each 
note, but this scale has been reduced 
to two and a-half octaves to suit the 
compass of the human voice. There 
are three modulations in the voice — 
the mandra or chest voice, the 
trmdhya or throat voice, and the tara 
or brain and nose voice. Of the 
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seven notes, the first, sa, was imi- 
tated from the cry of a calf, ri from 
the bellowing of an ox, ga from the 
bleating of a goat, ma from the howl- 
ing of a jacM, pa from the piping of 
a blackbird, dha from the croaking 
of a frog, and ni from the noise of an 
elephant. To express the notation, 
only one line is used with the initials 
of these notes and other signs, and 
harmony is not regarded, as the 
whole character of Hindu music is 
that of melody. There are six ragas, 
songs to be sung at certain seasons 
and expressing various feelings — such 
as love, fear, anger, &c. An aggre- 
gate of srutis is termed a swara or 
musical sound, "exercising a calm 
and soothing influence on the ear." 

Plucking Fowls. — ^Apecto-plume, 
or machine for plucking birds, is the 
latest American invention, according 
to the Live Stock Journal. The ma- 
chinery consists of a wheel a foot in 
diameter, of which the edge is pro- 
vided with fingers or "pickers ' of 
india-rubber, so arranged that as they 
come above the surface of the picker 
table they clasp and pinch whatever 
comes in their way, and as they pass 
below on the opposite side open again, 
releasing the feathers. Of these the 
smaller feathers are blown by a cur- 
rent of air into a spout, while the 
heavier ones, falling into a V-shaped 
trough, are picked up by an automatic 
hano, bunched, bound round "svith 
wire, and thrown into a basket. The 
machine is worked by a treadle, and 
an operator is able to pluck a fowl a 
minute — a rate which by power 
could, it is said, be increased to 200 
fowls an hour. 

A Marine Residence. — People to 
whom sea breezes occasionally are 
essential to sound health and vigour, 
ought to look with considerable inte- 
rest upon a New Jersey invention, 
which promises to make the annual 
dose of oceanic ozone not only in 
every way more copious and effica- 
cious, but absolutely, free of cost 
beyond a moderate outlay of capital 



in the first instance. The modesty of 
the inventor induces him to claim for 
his invention merely that it is one 
more addition to .that large class of 
contrivances for keeping a ship- 
wrecked person afloat till assistance 
can reach him. If its merits, as set 
forth by its originator, can be estab- 
lished, however, it is obvious that it 
may have a much wider sphere of 
usefulness. According to illustrations 
that have been published, the appa- 
ratus has the appearance of a juvenile 
astronomical observer gracefully pro- 
menading the sea-bottom on a pair of 
telescopes by way of legs. The dome 
of the observatory is a structure of 
waterproof sail-cloth, with little 
windows in it, and of course there is 
a man inside with his legs down the 
telescopes. Within this little fortress 
are stored food and water for a month, 
during which it is confidently stated 
that a castaway may defy all the 
assaults of Neptune^ not only with 
impunity, but with positive comfort. 
The dome, it shoula be explained, is 
so constructed as to float just far 
enough out of the water to permit of 
the occupant seeing out of the window 
and imbibing the sea breezes. If the 
inventor can .only enlarge it a little, 
so as to make room for a book from 
Mudie's and one or two other little 
seaside necessaries, and can guarantee 
comfort, as he evidently is prepared 
to do, then clearly ^wtfer/ami'Zww need 
no longer submit to the extortions of 
watering-place hotels. Instead of 
going to the seaside, we shall in 
future talk of a fortnight in the Grer- 
man Ocean or the Bay of Biscay, 
where, of course, the most invigo- 
rating of sea breezes may be enjoyed, 
as well as a delightful isolation from 
the world and all its cares. The 
rocking "in the cradle of the deep" 
may at times be a little boisterous, 
perhaps, but the complete change 
and the absolute immunity from all 
sorts of expense will atone for a good 
deal in that way, and if the invention 
I only bears out the expectatLocL^ isS. '-^^e^ 
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originator, it ought to prove very valu- 
able. — Olobe. 

London Noises. — ^The Lancet had 
an article in the close of 1876 upon 
the pernicious effects of Jjonaon 
noises, in which it was stated that 
though wood iMivement was giving 
important relief in crowded thorough- 
fares, yet that there were other noises 
still more destructive of comfort and 
tranquility than the rattle of the 
streets. Who can tell the miseries 
of a student or an invalid living in a 
row of pasteboard London houses, 
with a squalling woman and a violin 
on one side, and a tyro muctising the 
piano on the other ? Then, as the 
Lancet says, ** the organ-grinder, the 
German band, the costers yell, are 
instances of a tyranny over weak or 
strained nerves that ought to be sup- 
pressed. Church bells, which in the 
country undoubtedly have a charm, 
become, in a crowded city, a positive 
distress to many sick persons.^' The 
fact is there is a very imperfect ap- 
prehension of the principle of the 
social pact which lies at the root of 
every assemblage of mankind into 
communities, and which recognises 
the absolute liberty of every indi- 
vidual so long as he does not interfere 
with the rights and liberty and com- 
fort of his neighbours. While, there- 
fore, in matters of opinion, or in any 
matter not inteifenng with others, 
the greatest latitude should be 
allowed, all such frauds as adultera- 
tion, and all such nuisances as street 
noises, should be vigorously sup- 
pressed by whatever means are found 
to be necessary for that purpose. 

Blue and Sun Lights. — This is 
the title of an octavo volume printed 
at Philadelphia, with blue ink. It 
expounds the physical and phy«io- 
logical discovery of General A. J. 
Pleasonton, a distinguished Artillery 
officer in the United States. This 
gentleman has conceived some ideas 
worthy of consideration, regarding 
** the influence of the blue ray of the 
sunlight, and the blue colour of the 



skv, in developing animal and veget- 
able life, in arresting disease, and 
restoring health." His experiments, 
by means of blue glass and blue 
gauze, in assisting processes of horti- 
culture, seem to deserve imitation 
and strict examination. We are told 
also that the hatching of chickens 
and of silkworms, the fattening of 
lambs and poultry, and the cure of 
debility, atrophy, and nervous ex- 
haustion in human patients, have 
been promoted by exposure to blue 
light. If these facts can be verified, 
it is quite within the reach of science 
to find a rational explanation. We 
need not, therefore, discuss the merits 
of General Pleasonton's theory, but 
recognise the practicid importance of 
the (question, and so leave it here, 
submitted in his blue book, to the 
attention of scientific men. It seems 
to have obtained some degree of no- 
tice in America. — Illustrated Lcrndtm 
News, 

Famines in India aooonnted 
for. — Dr. W. W. Hunter has 
worked out a valuable cycle of 
droughts in Southern India. Ac- 
cording to his statistics, periods of 
deficient rainfall recur in and around 
years of minimum solar maculation — 
when the sun shows the fewest spots 
— a period averaging about eleven 
years. The rainfall rises and falls as 
the spots decrease or increase, the 
theory being that the minimum of 
the solar spots is the period of maxi- 
mum sun heat, which prevents the 
atmospheric water supply condensing 
into rain clouds, and falling on the 
dry arid forest-denuded tracts which 
form the greater portion of Southern 
India. He calculates the minimum 
rainfall during the eleventh, first, and 
second years of the cycle, and the 
maximum supply during the fifth and 
sixth years. This theory is based on 
the statistics of rainfall since 1812. 

A Patent Blind.— The difficulty 
and trouble with racks and cords of 
ordinary blinds make spring rollers 
desirable. The spring roller blind in 
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general use is expensive, and when 
the catch is released the blind flies 
up unless checked. A blind lately 
invented by a Mr. Hughes is an im- 
provement on this : it has a weight 
either in. the lath for low windows or 
in the tassel for high windows which 
holds the blind down, and when 
lifted allows the blind to ascend. 
Whenever the support to the weight 
is removed the blind becomes sta- 
tionary. This blind can be easily 
fixed and adjusted, and is altogether 
a ** happy thought.'* 

Saving Life at Sea. — Interesting 
and successful experiments were made 
at Havre in the beginning of August, 
1877, with a dress designed by M. 
Selingue for saving life at sea. The 
tnls took place in one of the large 
oocks of the town, in the presence of 
the president of the Chamber of Com- 
merce, the director of the Society for 
Saving Life, and other officials of the 
city and port One of the harbour 
pilots and a boatman, wearing ordi- 
nary clothes and heavy sea-boots, put 
on the life-saving dress and plun^d 
into the basin. It was found that 
they floated in the water without 
making the slightest movement. In 
order to show that the dress does not 
in any way impede freedom of move- 
ment, the men next swam for some 
time about the dock. When they 
emeiged fit)m the water they were 
examined by the commission, who 
satisfied themselves that the men still 
wore their heavy clothing and boots. 
The inventor next proceeded to cut 
the suit all over, in order to show 
that a person wearing the life-saving 
clothes would still float, even though 
they shoidd be torn by coming into 
contact with floating wreckage, rocks, 
&c. Altogether, thirty-two cuts and 
rents were made in the dress, leaving 
the body of the wearer in many places 
exposed to view. One of the men 
then divested lumself of his clothing, 
and, plunging into the water, feignea 
to be drowning. His companion, 
still wearing the cut and mutilated 



dress, entered the basin, and easily 
brought the other to the shore. So 
well satisfied were the commission 
with the results of these experi- 
ments that they at once gave the 
inventor an order for thirty of 
the life-saving suits, for the use of 
the crews of the two lifeboats sta- 
tioned at Havre. The dress consists 
of a paletot and trousers, forming a 
single garment, in order that a man 
wearing the suit may not be wet by 
rain or spray, and is rendered in- 
submergible by being divided into 
twenty-eight comparSnents, each of 
which contains a float, composed of 
twenty small cylindrical and articu- 
lated floats. The system may be 
applied to any clothing, since it is 
not necessary that a garment should 
be impervious to water in order that 
it should be made insubmergible. 

More Sundays. — A proposal to 
reduce the week from seven days to 
five, and, further, to re-name the 
days, comes to us from Australia. 
Mr. H. E. Rusden, the author of this 
scheme, enunciates his view in a 
paper on the week in the last volume 
of the "Transactions" of the Royal 
Society of Victoria, where he ex- 

Sresses the opinion that while re- 
ucing the number of the days in 
the week it would be a good opportu- 
nity to discard the present Pi^n 
names, and to substitute Oneday, 
Twoday, Threeday, and Fourday for 
them. Sunday to be called Good- 
day. The author is very sanguine 
as to the success of his proposal, and 
answers the plea of impracticability 
with the remark that "the week 
itself was actually altered by the 
Romans, Greeks, and many other 
peoples ; and, in fact, as there is no 
record of any attempt to alter the 
week having ever failed, the aUega- . 
tion of impracticability is so far 
proved to be utterly baseless." — 
Academy. 

Fog Signals. — Some detonating 
gun-cotton rockets, the joint inven- 
tion of Mr. Prentice and Messrs. 
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Brock, were tried recently at Stow- 
niarket. They are intended to act 
as fog-signals for use on board ships 
and at lighthouses. The effect of the 
density of the atmosphere, or of 
sonorous fog, is rendered apparent by 
these rockets, which are scarcely 
heard at a distance of two and a- 
half miles at the sea level, but when 
they burst at an altitude of 900 
yards, the report is heard as a thun- 
der-likp peai for a distance of 10 
miles. 

Many "Attest." — According to 
the researches of Herr F. Muench, 
our earth has at one time or other 
been inhabited by 155,000 kinds of 
animals, of which 20,000 are now 
extinct, wliile the other 135,000 are 
still with us. Among the survivors 
are 2,000 varieties of mammalia, 
2,000 of birds, 1,500 "creeping 
things," 8,000 of fish, 100,000 of 
insects, 4,000 radiata, 3,500 poly- 

Sifera, 1,400 infusoria, and Herr 
luench himself. — Farrmr, 
Fire ! Fire ! — A simple, cheap, and 
reliable apparatus for giving an alarm 
on outbreak of tire has been invented 
by M. Heeran {Ding. Pol. So.). A thin 
round bar of iron is fixed into the wall, 
and bends upwards at a right angle. 
At the angl(^ there is an ebonite ring 
witli a load ring resting on it con- 
nected with the negative pole of a 
battery. Over the ring is suspended 
^ an iron ring weight with a gilt steel 
point connected with the positive 
pole. In the course of the suspend- 
ing line is a .small ring made of Lip- 
powitz'.s alloy (3 parts cadmium, 4 
parts tin, 15 parts bismuth, and 8 
parts lead), which fuses at 63° C. 
Whenever the place becomes hot 
enough to fuse the ring, the iron 
weight descends and forces the steel 
point into the lead ring, so that the 
circuit is completed and a bell made 
to ring. 

A New American Industry. — A 
new industry has sprung into exist- 
ence in furnishing a substitute for 
5and or sawdust used in sprinkling 



the floors of saloons and restaurants. 
The new material is of paper, and is 
the cast off of another industry— 
namely, the particles accumulating 
from the process of perforating a 
heavy paper used in working mottoes 
for framing, commonly called mats. 
Instead of being returned to the paper 
mills as heretofore to be re-made for 
use, it is saved and sold to saloons 
and restaurants at a profitable though 
low figure. Being perfectly white, it 
has a fine cleanly appearance, and 
can be used much longer than sand 
or sawdust. — Boston Advertiser. 

Deaf, not Dumb. — ^At a meeting 
of the Society of Arts held in Apru 
1877, a paper entitled "Deaf, not 
Dumb," was read to a large and select 
audience by Mr. B. St. John Ackers. 
Mr. Ackers commenced by observing 
that great indeed were the difficulties 
we experience in deciding on the best 
way of educating our children. A 
child of his, three months old, had 
been deprived of her hearing by a 
severe attack of fever, and he expe- 
rienced great difficulty when he at- 
tempted a system of cure from the 
different systems at work. He re- 
viewed the systems of England and 
of other European countries, highly 
recommending the French. There 
were three systems of teaching the 
deaf— "German," "French," and 
the "combined." The "combined" 
method was so called because it tried 
to combine parts of each of the two 
great opposing systems. The French 
system schools, to a limited extent, 
would always be wanted for those 
who could not be educated on the 
German system — viz., the weak in 
intellect and the very few whose 
speech, had they been hearing per- 
sons, would have been scarcely intel- 
ligible. All others should be edu- 
cated on the German system. Failing 
home education, small day schools 
were to be strongly recommended. 
An association was now being formed, 
and he trusted that shortly the bless- 
ings of this system would spread 
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throughout the length and breadth 
of th^ land. 

Sawdust in Bough Oasting. — 
Siehr recommends very highly the use 
of sawdust in mortar as superior even 
to hair for the prevention of cracking 
and subsequent peeling oflf of rough 
casting under the action of storms 
and frost (says the Scientific Ameri- 
can). His own house, exposed to 
prolonged storms on the seacoast, 
had patches of mortar to be renewed 
each Spring, and after trying without 
effect a number of substances to pre- 
vent it, he found sawdust perfectly 
satisfactory. It was first thoroughly 
dried and sifted through an ordinary 
grain sieve to remove the larger par- 
ticles. The mortar was made by 
mixing one part cement, two lime, 
two sawdust, and five sharp sand, 
the sawdust being first well mixed 
dry with the cement and sand. 

Preserving Posts. — In speaking 
of the well-known methods of pre- 
serving posts and wood which are 
partly embedded in the earth, by 
charring and coating with tar, the 
Lid, Bldtt. says these methods are 
only effective when both are applied. 
Should the poles only be charred 
without the subsequent treatment 
with tar, the charcoal formation on 
the surface would only act as an ab- 
sorber of the moisture, and, if any- 
thing, only hasten the decay. By 
applying a coating of tar without 
previously charring, the tar would 
only form a casing about the wood, 
nor would it penetrate to the depth 
which the absorbing properties of the 
charcoaled surface would insure. 
Wood that is exposed to the action 
of water or let into the ground should 
first be charred, and then before it 
has entirely cooled be treated with 
tar till the wood is thoroughly im- 
pregnated. The acetic acid and oils 
contained in the tar are evapjorated 
by the heat and only the resin left 
behind, which penetrates the pores 
of the wood and forms an air-ti^ht 
and waterproof envelope. It is im- 



portant to impregnate the poles a 
little above the line of exposure, for 
here it is that the action of decay 
affects the wood first, and where the 
break always occurs when removed 
from the earth or strained in testing. 

Fresh Water at Sea.— It is wS 
known that in many places springs of 
fresh water arise from the bottom of 
the sea. M. Toselli proposes to make 
use of them. Their water, brought 
through flexible tubes held at the 
surface by suitable buoys, would 
furnish ships with supplies of water 
they are often in need of. M. Toselli 
appears to have studied the question 
carefully, and provided for the pre- 
servation of his Apparatus in the face 
of storms. 

Dynamite in Farmers' Fields. 
-—Dynamite appears to be a promis* 
ing agent for works of agriculture, 
and ground may often be broken up 
by it better than by other means. U 
has thus been employed by Dr. 
Hamm, in Austria, and in this countiy 
by the Duke of Sutherland. Accord- 
ing to M. Roux (who has brought the 
matter before the French Soci^t^ 
d'Encoura^ement), holes of 1*50 to 
2 metres depth are first made in the 
ground with a miner's bar or other- 
wise. They are 4 to 6 metres apart. 
Each receives a cartridge contaming 
200 to 360 grammes of dynamite. 
They are connected by an electric 
wire, and exploded simiutaneously by 
means of a Boegnet or other apparatus. 
The effect produced seems small — a 
dull sound, a sHght trembling — some- 
times hardly any raising of the soiL 
But the ground is mellowed to such 
a degree, that at almost any point 
one may push into it with the nand 
a walking stick Im. to l*50m. in 
length. The cost of the operation is 
600 to 1, 000 francs per hectare. This 
is high ; but to do the work with the 
pickaxe would cost more, would take 
longer time, and would not give so 
deep an effect. 

Fluoresoenoe. — The phenomenon 
of fluorescence, according to M. Lalle- 
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mmd {Journal de Phjfaique,) is mucli 
more general than has been commonly 
sapposed ; he knows of only two sub- 
stances in which it is nil, viz., rock- 
salt and (foartz. If it hks not been 
lemaiked in the majority of liquids, 
and even of transparent solids which 
possess it, this is because all the 
spectral rays are capable of produdnff 
it, and the fluorescence, instead of 
being produced with a maximum of 
bri^tness and a proper colour at the 
smuce of incidence, is manifested 
throughout the mass of the body tra- 
Tersedby the Ught, and without a 
▼eiv pronounced proper colour. M. 
Lallemand distinguishes two kinds of 
fluorescence-— one called isochromatic, 
or of equal colour, in which each 
sim^e ray excites an identical yibra- 
toiy movement ; this kind is pro- 
duced by all the luminous rays of the 
spectrum in sulphide of carbon, 
benzine, alcohol, ether, &c., and in 
water itsdbf in a slight degree ; the 
other is that long observ^ in sul- 
phate of quinine, and which is there- 
fore called quinic or h^pochromatic 
fluorescence. Each luminous ray here 
produces a fluorescence of less re- 
frangibility, with this peculiarity, 
that a simple light produces often a 
complex fluorescence, containing rays 
of various refrangibilities, but always 
inferior to that of the exciting ray. 
It is generally the most refrangible, 
and the chemical rays which develop 
quinic fluorescence of various intensi- 
ties. A body may possess both kinds 
of fluorescence at once, but the two 
parts of the spectra corresponding to 
them may be very unequal. In glass 
and crystal, e.g., the red, yellow, and 
green rays develop a weak isochro- 
matic fluorescence, the others produce 
quinic fluorescence. 

The Polygonoscope. — A new 
optical instrument has been invented 
by Mr. Ezra Hatton, of Manchester, 
omamentd metal worker, for pro- 
ducing and displaying an infinite 
number of designs and patterns, 
which can be copied or photographed. 



and may be used for art mannfiu;- 
turers, for amusement^ or for other 
purposes. The instrument consists 
of ^ro mirrors of any desired shape or 
size, fixed in and protected by a case 
or frame of metal or any other suit- 
able material ; the mirrors are con- 
nected together by means of a uni- 
versal hinge, which is so arranged 
that the mirrors can be set and fixed 
at any ansle to produce any required 
design. One of the mirrors is loose 
in na frame, and can be moved to- 
wards or from the other, so that at 
whatever angle they may be fixed the 
edges of the mirrors can be made to 
touch each other, thus preventing the 
pattern or design from bdng broken 
m the centre. The apparatus can be 
closed up in a portable form, similar 
to an oruinary pocket-book. Patterns 
haviuff any number of angles or sides 
may be produced by varving the 
angles of tne mirrors. The improved 
hmge for connecting the firunes of the 
mirrors consists of three joints — ^that 
is to say, one joint for each frame, 
and a centre joint on which the other 
two hinge. By this means the frames 
can be opened to the full extent, and 
turned back to any angle, and they 
can be folded close together. 

The Flanigraph. — ^An instrument 
for reducing or enlarging drawings, 
called a planigraphy has been inven- 
ted by M. Marmet, of Versailles. It 
consists of a rule carrying two scales 
which have diflferent graduations, and 
are placed end to end in opposite 
directions. At the common origin of 
the scales is a needle about which the 
rule can freely turn. Beading on one 
side the vector radii of the different 
points of a given figure, and markine 
on the other side the points designated 
by the same numbers, you obtain a 
figure reduced or enlarged in the pro- 
portion resulting from comparison of 
the scales. These scales are fixed to 
the rule by screws. There are five 
for each side, among which choice is 
made according to the reduction re- 
quired. 
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Water Suspended in Air. — 
Some carious experiments with regard 
to the suspension of water in air 
have been brought before the French 
Academy by M. de Romilly. For 
example, take a bell jar and cover 
the mouth with net. Place the 
mouth horizontally in water, and 
suck up some water into the jar by 
means of a tube inserted in the upper 

?art, and furnished with a stop-cock, 
f you now close the stop-cock and 
raise the jar, the water will remain in 
the latter ; a meniscus being formed 
at each mesh of the net, along with 
a large general meniscus. In a simi- 
lar arran^ment, M. de Romilly 
succeeds in even boiling this sus- 
pended water, by^ placing a flame 
under the net (wnicn in tnis case is 
metallic). The jar is here made to 
communicate with another jar placed 
in a vessel, the suction tube acting 
through this second jar. 

The Resistanoe of Glass Tubes 
to Bupture. — The resistance of ^lass 
tubes to rupture has recently been 
investigated by M. Cailletet. He 
finds — 1. That the extent of varia- 
tion in volume of a glass cylindrical 
reservoir, compressea exteriorly, is 
proportional to the pressure, and that 
within very wide limits ; 2. that the 
glass does not undergo permanent 
deformation. On the basis of these 
properties, he has constructed a very 
simple manometer, which has a 
high sensibility. It consists of a sort 
of glass thermometer, the cylindrical 
reservoir of which, terminated with 
spherical calottes, is filled with mer- 
cury. The graduated capillary tube, 
soldered to the reservoir, Dears an en- 
lai^ement fixed with gutta percha, 
into a copper fitting, which exactly 
closes the orifice of a steel reservoir, 
which is thick enough to resist the 
highest pressures that can be mea- 
sured. When water is compressed 
in this metallic reservoir, pressure is 
excited on the walls of the glass cy- 
linder, and the mercury is forced up 
into the capillary tube, to heights 



corresponding to the pressures. The 
temperature of the apparatus must 
be kept constant, by means of ice or 
water. M. Cailletet has verified the 
law by compressing his manometers 
to the extent of over 400 atmos- 
pheres, also by plunging them into 
the sea to known depths. 

A Talking Machine. — ^A clever 
gentleman, who has devoted thirty 
years of most patient and misapplied 
ingenuity to the production of a talking 
machine, has exhibited the curious 
piece of mechanism at the Grand 
Hotel in Paris, before an audience of 
journalists, which pronounced it a 
success. The apparatus consists of a 
table with pedals, an organ-bellows, 
and a key-ooard. In the centre is 
an elaborate arrangement of india- 
rubber representing the human lungs, 
larynx, glottis, and tongue. The 
pronunciation is generally thick and 
nasal, but the vowels are distinctly 
heard. At the end of the sitting 
the machine is reported to have made 
the following little speech, which was 
very fairly said: — **I was bom in 
America. I can speak all languages, 
and I am very pleased to see you. I 
thank you for your visit." Admit- 
ting tmit this extraordinary machine 
does succeed in imitating the human 
voice, one will next ask to what object 
more useful can it be applied tnan 
that of turning a penny for the per- 
severing constructor as a public exhi- 
bition ? He can show it for a shilling 
or a guinea a head, but there ite value 
ends. It cannot teach the dumb to 
speak, nor can it itself be made to 
sin^ ; it cannot aid in enlivening 
ordinary conversation ; it is simply 
a curiosity, to be registered in the 
same category as Psycho and the 
Automaton Chess-player. 

Monads.— The Rev. W. H. Dal- 
linger, speaking in June at the Royal 
Institution, gave the resulte of his 
observations made during the last six 
years with high microscopic power 
on monads. Ten years ago he saw 
the need of aufihTiQPt^Ys^S&awXsws^^** 
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on the questioiiB of spontaneous gene- 
ration. No life history of any of 
these minute forms of life had been 
worked out. The experiments con- 
ducted by those who wrote on the 
subject relied on high temperatures 
to destroy organisms in the fluids 
they examined. After four years 
spent in preparation, he commenced 
ms work in conjunction with Dr. 
Drysdale, the plan needing two ob- 
servers. A characteristic feature of 
the work was that each set of obser- 
vations should be made absolutely 
continuously, so that nothing should 
have to be inferred. An arrange- 
ment was made by which the little 
drop of septic fluid containing the 
objects under examination should be 
free from evaporation, and very high 
powers were employed. The largest 
adult objects included in the exami- 
nation were the one-thousandth of an 
inch, the smallest adults were the 
four-thousandth. Six forms altoge- 
ther were selected, and by long, 
patient, and unbroken watching, 
their whole history was worked out. 
Willie rej)roduction by fission seemed 
at first to the observers to be tlie 
usual method, prolonged research 
made known that spores were pro- 
duced. These were so small that a 
magnifying power of 5,000 diameters 
was needed to see them as they began 
to grow. The glairy fluid from which 
they developed seemed at first homo- 
geneous, and it was only when growth 
set in the spores became visible. All 
that could Tbe learnt about the origin 
of the glairy fluid was that a monad, 
larger than usual, and with a granu- 
lated aspect towards the flagellate 
end, would seize on one in the ordi- 
nary condition. The two would swim 
about together till the larger ab- 
sorbed the smaller, and the two were 
fused together. A motionless sphe- 
roidal glossy speck was then all that 
could be seen. This speck was found 
to be a sac, and after remaining still 
for from 10 to 36 hours it burst, and the 
glairy homogeneous fluid flowed out. 



The Youn^ spores that came into 
view in this were watched through to 
the adult condition. Bearing on the 
subject of spontaneous generation, 
this fact was learnt, that while a 
temperature of 140 dc^. F. was suffi- 
cient to cause the death of adults, the 
spores were able to grow even after 
having been heated to 300 deg. F, 
for 10 minutes. Can it be philoso- 

Ehical, Mr. Dallinger asked, with the 
f e history of bacteria still unknown, 
to assume it has a different method 
of propagation ? Some experiments 
based on Professor Tyndall's use of 
the electric beam to test topically 
pure air were made. The remains of 
infusions known to contain certain 
spores were diffused through glass 
tubes, in which were placed vessels 
with fluid. Adult monads always 
appeared in the fluids, but when after 
the air in the tubes had been allowed 
to purify itself by settlement, fresh 
fluids were introduced, no monads 
appeared. That there is no such 
thing as spontaneous generation of 
monads seems quite clear, and when 
bacteria are in like manner studied, 
there can be hardly a doubt the same 
law will be found to hold good with 
them. 

"Thrift."— Mr. G. C. T. Bartley, 
manager of the National Penny Bank, 
gave an address before the British 
Association on "Thrift as an ele- 
ment of national strength." He had 
studied the question of pauperism 
thoroughly, and he was convinced 
that the paupers were not a perma- 
nent class in this country, and that 
by judicious legislation and judicious 
managemwit by the upper classes, 
the class might be eradicated. This 
system was perpetuated by false 
charity and still more by the opera- 
tion of the Poor Law. Thrift was 
very common in France, but it took 
the form of hoarding in the stocking 
or in the house, which he did not 
advocate. In this country the first 
thrift he would advise was that 
everybody should consume only half 



MISCELLANEOUS. 



231 



the alcohol and half the tobacco. 
Alcohol was a good thing if not 
abused, but out of 120 millions spent 
upon it 60 millions was quite unne- 
cessary, and might be profitably 
saved, and if that were done enough 
would be saved to pay all the poor 
rates and all the cost of education. 
It would give pensions to all old 
persons in the country, and if that 
were not enough, the cost of the Army 
and Navy besides. The Oddfellows, 
Foresters, and similar societies were 
really only burial societies, which 
merely V provided for the funeral of 
the man, but did nothing for the 
widow to enable her to do somethinff 
on her own account. A good deal 
had been said in that section against 
early marriages, but if a working 
man had been from his boyhood a 
contributor to his School Bank, he 
might at twenty-one have a good 
sum, and would be an eligible young 
maif-to marry. Young women ought 
also to be taught thrift, and if they 
saved only what was now wasted on 
useless finery, their early marriages 
need not be feared. A great deal of 
the miseries of married life among 
the working classes was due to the 
utter thriftlessness of the women. He 
found that in speaking of the evils of 
the Poor Law he was frequently met 
with the deserving widow with a 
large family, but thrift would have 
got rid of the difficulty. Mr. Collier 
at a previous meeting spoke of men 
with only 155. a-week and ten child- 
ren, but he would remind Mr. Collier 
that if the eight or ten children were 
properly brought up, the elder ones 
would be earning considerable sums. 
Child labour was scarce in the coun- 
try, and lads of sixteen or eighteen in 
London and other large towns earned 
excellent wages. One of the best 
modes of inducing habits of thrift was 
that of penny banks. The National 
Penny Hank had been opened about 
one-and-a-half year. In that time 61 
branches had been opened, 48,752Z. 
had been deposited ; 26,8392 had 



been withdrawn ; 21,913?. was the 
balance in hand ; above 400,000 de- 
posits had been received ; above 
60,000 withdrawals had been made, 
and above 55,000 persons had opened 
accounts. He dwelt at some length 
on the operations of the institution, 
and mentioned that it was intended 
this autumn to send the receivers of 
the bank down to the hop gardens to 
induce the hop-]pickers who usuaUy 
wasted their eammgs, to put them by 
for a rainy day. 

Danger in the Cigar- oase. — Ac- 
cording to a little brochure, pub- 
lished lately by M. Haase, cigar 
manufacturer in Bremen, the arti- 
ficial colouring of cigars is daUy be- 
coming more common. Most oi the 
smokinc public prefer strong and 
dark-coloured cigars to the light and 
bright coloured. M. Haase reports 
that 76 per cent, of his purchasers 
order the former, and only 24 per 
cent, the latter. It is further known 
that most cigar smokers prefer a 
cigar of a regiuar brownish colour to 
an irregularly-coloured, red, dun, or 
spotted cigar. On the other hiuid, 
the colour of raw tobacco tends 
rather to bright than to dark, and 
the bad crops of the past year 
have furnished much baa-coloured 
tobacco. Hence, with an increasing 

Eroportion of bright-coloured and 
ad-coloured tobacco, and the de- 
mand for the dark tobacco, the use 
of colouring sauces has increased. 
These sauces are all of pretty harm- 
less ingredients, generally some di- 
lute dyewood extract in ammoniacal 
solution ; but, indeed, these extracts 
contain no natural tobacco colour. 
M. Haase condemns the practice ; 
any artificial alteration of a natural 
product, like tobacco, in order to 
give it a better look, is in itself im- 
proper. Then the natural colour of 
the covering leaf is of essential influ- 
ence on the strength of the cigar, and 
most smokers lay great value on the 
colour. But, with artificial coloura- 
tion, the judgment is deceived., and 
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a right inference from the external 
colour to the Qii&lity of the cigar 
rendered impossible. Kubbishy cigars 
can, by colouring, be passed oflf for 
good. Hence, aU artincial colouring 
of cigars with such sauces must b« 
regarded as a falsification of the goods 
for deception of the public. — English 
Mechanic. 

*' The Voice Harmonium." — Wri- 
ting on the subject of Just Intonation, 
Colonel Clarke says: — "It is well 
known to all musicians — though not, 
]>erha{>s, sufficiently impressed on all 
students of music — that the scale as 
]>layed on an instrument with fixed 
tones, such as the pianoforte or organ, 
is not the true diatonic scale. With 
the exception of the octaves, the in- 
tervals are systematically mistuned, 
80 that — in the system of equal tem- 
perament — all the scales are made 
equally good, or rather equally bad. 
Tne ear, from constant habit, grows 
accustomed to these false intervals, 
and does not ordinarily detect their 
defects. Of late there has, however, 
been a tendency to be dissatisfied 
with tills state of things ; and various 
instruments of more or less com- 
I)lexity have accordingly been pro- 
IMjsed or invented for the purpose of 
removing or diminishing the evil. 
One disadvantage common to them 
all is the great number of digitals 
required. From this indeed, there is 
no escape, though it does not follow 
that the difticulties of playing are 
l)ropoi'tionally increased. Amongst 
these instruments the harmonium 
invented by jNIr. Colin Brown Ewing, 
Lecturer on Music in the Andersonian 
University, Glasgow, is conspicuous 
for its simplicity, its elegance, and 
its uncompromising representation of 
true intervals. It is not only easy to 
understand, but presents great facil- 
ities to the performer." 

Of this instrument we have ob- 
tained the following account : — 

This remarkable invention of Mr. 

Brown has been exhibited before the 

British Association, and also excited 



great interest in the recent Exhibition 
of Scientific Apparatus at South Ken- 
sington. 

In appearance it resembles a com- 
mon harmonium, with the exception 
of its peculiar - looking keyboard, 
which our first scientific authorities 
say is a perfect study for simplicity 
and beauty, and at once a mathe- 
matical and a musical demonstration. 

This keyboard is a half broader 
than usual, and has alternate rows of 
eight white and eight black notes, 
running continuously inwards, but 
diagonally, across it, from left to 
right. In addition to these, there is 
also a row of buttons, one in the 
comer of each black note ; so that 
there are on the keyboard, within 
easy finger-reach, three separate sets 
of digitfOs, in continuous rows, viz., 
the wnite, the black, and the round. 

The onier of succession for the 
notes in each scale is always the 
same, and, consequently, the bro' 
gressive fingering is precisely alike 
for every key. 

Without entering on technical no- 
menclature or mathematical calcula- 
tions, which demonstrate the true 
acoustic ratios, but which would in- 
volve long rows of figures, suffice it 
to say, in regard to Mr. Brown's great 
invention, that he has thoroughly 
gone into all this, and practically 
embodied the results in an instrument 
which gives us true music. The 
general principal on which he wrought 
may be indicated thus : — Science fixes 
for us the exact number of vibrations 
which go to produce each note in the 
scale. From the free mode of pro- 
duction, the human voice, a violin, 
or a trombone can give all the notes 
of the scale tnily. There are certain 
notes, however, no keyed instruments 
with fixed intervals has hitherto been 
able to produce. For example, D 
shai-p and E flat are perceptibly dif- 
ferent from each other, but in keyed 
instruments one tempered note, which, 
unless by accident, is true to neither, 
has to do service for both. 
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The voice harmoninm, first and 
foremost, gives each tone mathemati- 
cally and musically correct, and 
** contains neither compromise nor 
approximation of any kind from be- 
ginning to end of the finger-board." 

The novel effect of the true inter- 
vals, when first heard, is a strange, 
rich, full concord of sweet sounds, 
for the sympathetic vibrations are all 
perfect, and consequently blend har- 
moniously with each other, or with 
the human voice, in a way which the 
tempering of a common instrument 
renders impossible. 

The principle on which this "na- 
tural finger-board" is arranged can 
"be understood by any one who knows 
anything of music in a few minutes ; 
while its management can be easily 
mastered by any ordinary player in a 
week or two's practice. For begin- 
ners the advantage is enormous, for 
it altogether gets quit of the tedious, 
perplexing intricacies of fingering 
flats and sharps for the different keys 
or modes, to say nothing of the much 
greater difficult of transposing keys, 
which, on the old method, few people, 
unless accomplished musicians, can 
attempt. Mr. Brown's invention, 
amongst other good services, has effec- 
tually accompHshed for instrumental 
music what the Sol-Fa notation has 
done for vocalisation. 

Solid Water. — Professor Guthrie, 
F.R.S., gave a lecture in Febru- 
ary, 1877, at the Roval Institu- 
tion, on ** Solid Water. * He began 
with the remark that those things 
which are in their nature most 
abundant are, in fact, the most ex- 
ceptional. After a few other illustra- 
tions, he pointed out that water, 
which is so very common, is unusual, 
and shows egregiousness in its pro- 
perties. Cast nidiant heat on it, it 
aiTcsts that heat ; apply heat and it 
not only conducts it but is pre-emi- 
nent among compound elements as a 
conductor. Drops of water are the 
laigest drops of any fluid, and hold 
together longest. It reflects light 



least. The expression Apurrov fxev 
aStap may be, mdeed regarded as 
prophetic of what would l5 learnt of 
water, taking dpurrov in its right 
sense — ^pre-eminent. "Water may be 
solid from the abstraction of heat, 
and in association with other bodies 
it may become solid. In the latter 
case it is only conventionally called 
solid, and it might be^ better to caU 
it fixed. It was especially the 
"fixing "of water in compounds of 
water and salts that formea the sub- 
ject of the lecture. About two vears 
ago Professor Guthrie proposed the 
term cryohydrates for the hydrates 
of those crystalline bodies which can 
exist solid only at a temperature 
below the freezing point of water. 
The study of these cryohydrates 
opens up a wide field of research of 
which we are but yet on the thresh- 
hold. A number of experiments 
were shown and tables of results so 
far obtained in working with different 
compounds were exhibited. The 
actual production of the cryohydrates 
of bichromate of potash and sulphate 
of copper was shown on a small scale 
between sheets of glass in front of a 
lantern, the gradual growth being 
watched on the screen on which the 
images were projected. We can 
harfly yet tell to what practical uses 
these studies may lead, but this is 
already seen, that while the cryohy- 
drate of common salt usually used 
as a freezing mixture maintains a 
temperature of 22 deg. C, there are 
other cryohydrates that maintain a 
lower temperature. Speaking of the 
palaeocrystic sea, Proiessor Guthrie 
said he ventured to predict the pro- 
portions of the salts there will be 
found different from what they are 
in other oceans. One fact not ac- 
counted for before that these studies 
have explained is that at 37 deg. C. 
a mixture of four molecules of water 
and one of alcohol becomes solid, but 
that a mixture either stronger or 
weaker will not solidify. This ex- 
plains why the rum of some ^\^a]&E^ 
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ships will freeze, and of others it will 
not. It depends on its strength. 
In conclusion. Professor Guthrie spoke 
of the importance of a careful study 
of the effects caused by slight differ- 
ences even in common objects. 

Wool and Hair under the Ml- 
orosoope. — The American Natural- 
ist furnishes some interesting facts on 
this subject. The United States 
Treasury Department has admitted 
hair goods free from the duties levied 
on those composed in part of wool ; 
and evidence having been furnished 
that some fabrics, claimed as made 
of hair, contained more or less wool, 
a commission was appointed, in which 
Dr. J. G. Hunt, the well-known mi- 
croscopist, ""was associated, for the 
examination of these fabrics. The 
possibility of distinguishing in manu- 
factured mixture the hair of the cow 
and calf and that of the sheep has 
been denied by some microscopists, 
especially as these fabrics vary on 
different parts of the same animal. 
The commission has, however, been 
able to classify and distinguish them. 
"Woolly hairs have no pith, and no 
perceptible taper. Their mean diam- 
eter vanes from a five-hundredth to a 
thousandth part of an inch. At ir- 
regular intervals they have one-sided 
spiral thickenings, causing the wool 
to curHTliey occur on sheep, camels, 
goats, llamas ; and many other animals 
have a portion of these woolly hairs. On 
the other hand, straight hairs are 
shorter, thicker at base and tapering. 
The pith is a large part. The scales 
on the outside, of which there are 
twenty or forty in a hundredth part 
of an inch, lie smoothly. In wool 
they project more or less, and are 
from fifteen to thirty in the hundredth 
part of an inch. With these and 
other distinctions before them, the 
comniission found, by first bleaching 
the coloured fibres in mineral acids, 
and then mounting them in glyce- 
rine, and by using high powers, that 
222 a few sam])les there was no wool ; 
j'n a larger pro'poTtioii there was a 



small quantity; in a Tery laige 
number of samples there was from 
five to ten per cent., as well as a 
much larger proportion ; and in two 
cases it was difficult to find five per 
cent, of genuine cow hair. 

''Sympathetic YibrationB."— 
Professor Barrett lectured one even- 
ing in December, 1876, at the London 
Institution on "Sympathetic Vibra- 
tions," and in the course of the lec- 
ture, which was fully illustratkl by 
exneriments, led up from simple pen- 
dulum vibrations to those in which, 
where several pendulums are hung on 
the same rod, the vibrations from one 
pendulum set in motion are commu- 
nicated to others of the same length. 
The way in which tuning forks with- 
out being touched will respond to 
the vibrations of those in tune with 
them, and columns of air will like- 
wise give audible vibrations in res- 
ponse to notes with which they are 
m tune, was illustrated, and the be- 
haviour of sensitive fiames was shown 
by many interesting experiments. 
After concluding the subject proper of 
the lecture. Professor Barrett went on 
to speak of the suggestions thrown out 
that sun spots might be due to a 
state of sensitive sympathy produced 
by the feeble influence of neighbour- 
ing planets. Much in meteorology, 
likewise, is to be explained by such 
a line of study. Nor need we stop 
at inorganic nature. Our bodies and 
our minds often resemble a resonant 
jar or a sensitive flame, and a very 
slight disturbance, if it is synchro- 
nous with our state, may produce 
unlooked-for effects. The Professor 
went on to say that during the last 
six months he had collected, far and 
near, testimony that makes him be- 
lieve we are on the threshold of our 
knowledge of the action of mind on 
mind. It hardly shows a wise or 
scientific spirit, he urged, which leads 
certain philosophers, to whom the 
public look for instruction in psycho- 
logy, to talk confidently about the 
impossibility of the existence of any 
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at present inexplicable phenomena. 
Such philosophers themselves become 
the slaves of a dominant idea. They 
should be willing to relinquish ideas 
they find out of harmony with facts. 

Weather Lore. — Mr. Robert H. 
Scott, M.A., F.R.S., director of the 
Meteorological Office, lectured in 
December, 1876, at the London In- 
stitution, on "Weather Knowledge." 

He spoke chiefly of the means avail- 
able to everyone of making meteoro- 
logical forecasts without the use of in- 
struments. Fishermen, gamekeepers, 
shepherds, and the like can Often, 
from local signs, guess the weather 
for their own neighbourhood a day 
or two ahead. Nay, for a particular 
district they can do this in many 
cases better than the scientist with all 
his apparatus. 

Savages are wonderful weather- 
prophets, in like manner, within a 
certain range. The lecturer cited a 
letter to himself from the late Com- 
modore Goodenough, saying that 
when on board the Pearl in the 
Pacific he fell in with some fugitive 
slaves from Samoa, who, without 
instruments of any kind, had navi- 
gated a canoe 1,180 miles by sheer 
oint of what the Commodore called 
such a knowledge of weather signs 
as must have been tantamount to a 
sixth sense. 

They all knew the proverb that 
pi^ can see the wind, and their car- 
rymg about straw against bad weather 
had often been spoken of as a valuable 
prognostic. Birds of passage, also, 
seemng refuge from colder regions in 
warmer ones, afforded useful indica- 
tions of the character of the coming 
season. This was particularly so 
with such birds as wild swans and 
other waterfowl. By coming south 
they will tell us of the sharp winters 
brewing for us in Russia and Lapland. 
The great difficulty in dealing with 
these prognostics, and with popular 
weather wisdom in general, arises 
from their being so peculiarly local. 
One who knows weU the signs in one 



district will be quite at a loss in 
another. 

The non-instrumental signs might 
be divided into those taken from the 
clouds, from the landscape, and from 
optical phenomena. Mr. Scott said 
he purposely omitted those drawn 
from animals and plants as not bein^ 
so readily explicable on physicfS 
principles. 

The clouds were the most valuable 
signs ; for not only did their motions 
show us which way the wind was 
blowing above our heads while we are 
sheltered by hills or buildings, but 
their changes also in form and size 
told us of operations going on in the 
upper strata of the atmosphere of 
wluch we could gain no knowledge in 
any other way. He was not now 
speaking of such phenomena as the 
small cloud, "like the man's hand," 
which in the Mediterranean portended 
violent thunderstorms, but of more 
general indications. It was well to 
be warned that the regular absorption 
of clouds at certain tunes of the day 
was no sign of permanent change of 
weather. They all knew that the 
mornings of some of the hottest days in 
summer were often very foggy ; and, 
conversely, after a wet day we had 
not uncommonly a clear night, suc- 
ceeded by a return of clouds and rain 
next morning. The lecturer entered 
at length into the rationale of these 
and other phenomena of which he 
spoke. The cirrus, however, or 
mare's-tail clouds were most important 
signs of bad weather, although they 
were not infallible prognostics of a 
storm in the place where they are 
seen. Mr. Scott had noticed in the 
Tyrol that, in summer, cirrus often 
preceded thunderstorms — the fact 
being that it showed the presence of 
wind aloft ; but the friction caused 
by the mountains prevented the cur- 
rent, which broke up the clouds into 
cirrus, from attaining the force of a 
gale below, whilst, nevertheless, it 
had power enough to cause collisions 
in the strata above and tft '^^R&assRj. 
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electrical diaduutset. The filmy net* 
work gittdiiAlly oecomes denser and 
denser, turning into what is called 
the cirro-stratus cloud — a form 
with which we sometimes see halos 
round the sun and moon invested — 
and finally into the nimbus, or 
rain-doud. We all knew that small 
Iraffments of cloud scudding below 
wiae-spread cloud-sheets or heayy 
woolpacks are unfailing signs of 
storm, while the woolpack cloud 
itself was a sure indication of great 
cold in the region above it This was 
most characteristically shown in the 
showery, sleety weather of March, 
with north-west winds. He might 
here remark on a yery peculiar ap- 
pearance of cumulus, with its nv»red 
surface below instead of above. Tnis 
is known as the pockv cloud, and 
is recognised in the Orkneys as the 
sure- precursor of a heavy gale, a rela- 
tion easily intelligible on the idea 
that the rounded form of the wool- 
pack is due to the introduction of a 
mass of condensed vapour into a very 
cold atmosphere, and that in the case 
of a pocky cloud there is a moist layer 
above seeking to force an entrance 
into a much colder stratum below. 
Once this entrance gained, sudden 
condensation follows, and that dis- 
turbance gives rise to a ^e. 

The weather signs taken from the 
landscape were next enumerated and 
discussed, such as its being hazy or 
clear, and the appearance of a cap of 
cloud on a hill top, the value of which 
latter prognostic was proved to vary 
with circumstances. A cap on a hill 
was not a sure sign of rain, but the 
true rule is that caps on low hills 
are a bad sign, while caps on higher 
mountains are not so. The observa- 
tions of Professor Piazzi Smyth on 
Teneriflfe, and of others on Chim- 
borazo, &c., were cited in proof of 
this rectification of the old saw. 
Optical signs of the weather, to 
which the lecturer now passed, mostly 
<ioncemed the condition or amount 
of aqueous vapour in the air. Tlie\ 3asimTy, \%in, X^Xxyc'^i^^^wsvstej ^\ 



odkmr of the sky, one of the most 
tnutworthy pro^oortica, was r^gn- 
lated entirely oy the state of conden- 
sation of the suspended watery vapour. 
The successive layeiB of air chaiged 
with vapour stop the different rays of 
light ; firstly the blue, then the yel- 
low, and lastly the red. When the 
sun is near the horizon the rays have 
to traverse a great thickness of vapour, 
and so the lut rays at sunset and. the 
first at sunrise are red. The truth of 
the old rhyme, "Evening red and 
morning grey/' ^^> may be thus ex- 
plained. The disappearance of douds 
at sunset is a sign of fine weatiier, 
for it is due to the smking of tiie 
douds into the warmer strata near 
the surface of the earth, where they 
are evajporated. These douds in dis- 
appearmg leave behind them a luge 
amount of vapour in the air, and the 
sun's rays smne red through tiiis 
medium. In the morning the air is 
comparativdy drv after the cold of 
the night, and the blue and yellow 
rays are not stopped m their transit, 
so that the clouds look grey from a 
diffused light. Conversely, a grey 
sky in the evening is caused by the 
presence of such a mass of clouds as 
to stop the Sim's direct rays, and to 
allow nothing but diffused light 
to pass ; while in the morning the 
red and lowerinc tints of the clouds 
show that the air is full of watery 
vapour, close to its points of conden- 
sation. 

The value of the rainbow, coronas, 
and halos, round sun and moon, 
the aurora, &c., was next spoken of 
and accounted for, and the subject of 
local weather signs having been fully- 
treated, the lecturer concluded with 
some interesting remarks on the im- 
portance of such homely weather 
wisdom to the observers employed by 
those engaged in forecasting the 
weather oy means of telcOTaphic 
reports. — HlvMrated London ^ews, 

"^SiSS^iS^^SSss^KssxsA, — ^A paper on 
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Arts by Mr. B, Francis Cobb, for- 
merly secretary of the Silk Supply 
Association. Mr. Cobb began by 
citing an extract from the opening 
addr^s of the Chairman of tne So- 
ciety in reference to the silkworm 
disease and the researches of M. 
Pasteur with a view to mitigate the 
evil, to the efforts of the French and 
Italian growers to get a sound stock 
of eggs or "grain, *' and to the gloomy 
apprehensions felt that the quantity 
reared next season would not be much 
more than half the average of the last 
tenyears. Theextractcalledparticular 
attention to M. Roland's labours for 
producing a stock free from disease, 
and to Mrs. Neill's importation of 
live grain into Australia. Mr. Cobb 
then said that the rearing of silk- 
worm grain could be made both safe 
and profitable not only in a good 
many of our Colonies, but even 
in tnis country, and cited the testi- 
mony of M. Taurigna, an eminent 
French sericulturist, to that effect. 
So convinced was he of its practica- 
bility that he offered to take charge 
of any large magnamrie. oi silkwo^ 
nursery, which might be erected for 
him here. The same thing was proved 
by the report of the Exhibition in 
1873 on Captain Mason's experiments 
at Yately, and by those of Dr. "Wal- 
lace at Colchester, not forgetting the 
results, so interesting to Londoners, 
obtained by Sir D. Cooper. Mr. 
Cobb believed the grain whence this 
silk was produced was obtained from 
M. Roland, of Orbe, in Switzerland 
—1.6., it came from a colder country 
than our own. It is this grain, he 
added, which Mrs. Neill had taken 
with her to Australia, and the pro- 
duce of which so agreeably astonisned 
us upon her temporaiy return to 
England. It was not, nowever, Mr. 
Cobb said, his task that evening to 
urge the rearing of silkworms for the 
purpose of making silk, but rather 
to show that, as an aid to thrift, the 
culture for grain was both far easier 
and ve27 mucli more profitable. Tlie 



first thing was the supply of mul- 
berry trees, which should be grown 
in plantations. There were a&eady 
more of these trees in the country 
than is suspected ; in 1869 the mul- 
berry trees standing within a radius 
of ten miles from Charing-cross were 
estimated by competent authorities at 
30,000. It followed from the Yate- 
ley experience that an acre of land 
would yield leaf enough to reap from 
8oz. to lOoz. of grain. M. Roland's 
best stock should be chosen, which 
had been brought to relative perfec- 
tion by his taking a leaf out of 
Natu«'a book-viz.fby rearing none 
but the healthiest worms, and by 
paying due heed to the results of M. 
rasteur's researches. In California 
the plan of rearing grain had been 
taken up with ^eat spirit, although 
not always under the guidance of 
due knowledge and the requisite 
caution, with a view to competing 
for a share of the 2,000,000^. yearly 
sent to China and Japan for the 
really far inferior grain 'sent thence 
to Italy and France. Of this im- 
mense income, England, it was con- 
tended, might get a fair share, and 
there was a fair chance of a yield of 
1902. at a cost of 201. 

Famines in India. — Lieut.-General 
Strachey, R. E. , F .R. S. , spoke in May, 
1877, at the Royal Institution on the 
physical causes of Indian famines. As 
the chief points of his paper referred 
to the water supply for grain crops, 
the first part was devotSl to a de- 
scription of the physical features of 
India, and the rainfall in connexion 
with it so far as it is known. On 
the whole our knowledge of the im- 
mediate physical causes of rainfall is 
very rudimentary ; and though there 
is no present appearance of success in 
solving the intricate problems that an 
inquiry into the causes must involve, 
it IS only by help of a careful exam- 
ination in detail of all the facts that 
it can become possible «.t«3iL *^s«5s3«v 
.a CioMecWoTL q\ i^'sAa \isi& ^^^^^^ 
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already know, however, certain facts, 
such as that while the rainfall at the 
Khanga Hills at Chira Paoji, im- 
mediately over the delta of the 
Gauges, is souie 600 inches, in Scinde 
there is hardly any. The importance 
of water to grain crops at iwirticular 
periods is, too, known. First, as the 
great power of the tropical sun dries 
up the soil in the hot months that 
precede the rainy season, the first 
showers are most essential to admit 
of the plougliiu^ that immediately 
precedes the sowing of tlie crops, ex- 
cept where there is artificial irrigation. 
Next, tlie saturation of tlie soil and 
its maintenance in a sutticient state of 
moisture are nM^uisite for the ger- 
mination of the seed, and this is 
always one of the most critical periods 
for every crop. The next critical 
stage is that of flowering, when a 
great excess of rain may be almost as 
fatal as the failure of it, by causing 
tlie destruction of the parts of the 
flower essential for the development 
of the gi-ain. Immediately following 
this is the pi'riod in which the grain 
is fertilized and takes its ultimate 
fonn, and any failure in moisture then 
i^ fatal to the harvest. Thus, while 
the aveni^e, fall in any district may 
hi", sufiicient, the failure of moisture 
for a few days at any one of the cri- 
tical periods may lead to a complete 
loss. If the damage from over rain 
at the flowering period cannot be 
guarded against, the other dangers 
may be met by artificial irrigation. 
It is the regions where the average 
rainfall is between 25 and 36 inches 
that suffer most from drought. Here, 
although on the average the supply 
of rain is sufiicient to support an 
agricultural i>()pulation, the fluctua- 
tions which reduce the fall below what 
is essential, are so frequent as to lead 
to repeated seasons of scarcity of 
greater or l(?ss severity. Where the 
arcrsige is 40 or 50 inches, the occur- 
roncv of such drought as will cause 
serious acarcity is rare, though, w^eu 
it does occur it is very severe. 1\i© 



results of a drought on the popula- 
tion are more likely to be felt severely 
in a district where the rainfall is 
abundant. In a district of scanty 
rainfall the population is less likely 
to be dense, is better able by ite 
habits to go in search of subsistence 
elsewhere, and by its spaxseness will 
be better able to procure it. In the 
provinces now suffering, the popula- 
tion is only 150 to the square mile, 
while the average of the British Is- 
lands is 260. Even the worst resuItB 
of droughts may be successfully com- 
bated by the progress of civilization. 
But as such progress is necessarily 
slow, there must be periodical suffer- 
ing of an acute kind during which 
the bitter lessons of experience will 
continue to urge improvement The 
ways of escape from the evils are 
already sufficiently evident — artificial 
irrigation and improved means of 
transport. 

The Temperature of the Sea. 
— At a meeting of the Royal Geo- 
graphical Society in April 1877, in 
the theatre of Burlington-house, Dr. 
W. B. Carpenter, C.B., F.R.S., de- 
livered a lecture on the temperature 
of the deep-sea bottom and the con- 
ditions on which it depends. Dr. 
Carpenter remarked that the distribu- 
tion of the temperature on the deep- 
sea bottom is a subject which, in its 
relations to geology and biolojgy, it 
would be impossible to over-estimate. 
Animals wliioh were to be found on 
the surface of the sea only in some 
places were in others to be found at 
1,000 or 2,000 fathoms. This parti- 
cularly happened in the soundings 
between the north of Scotland and 
the Faroe Islands. On the other 
hand, often within a few miles were 
to be found waters of a very different 
temperature, and with animal life of 
a totally different species. The dis- 
tribution of temperature was obviously 
connected with that remarkable phy- 
sical feature which Sir J. Herschel 
.Tcniwc^LftdL — t\va continuity of the 
\ oc^aiva. ^\iqv3l^ ^wskfc ^\svRJe\. we 
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called oceans were secluded, investi- 
gation showed that the deep - sea 
temperature was so impregnated with 
the salt water that it was impossible 
to deny that they were portions of 
the great oceanic area. 

"Wnen the subject was taken up 
some nine years ago, the general idea 
on the temperature of the ocean was 
that it was uniform, and about 39 
deg. This was supposed to be in 
harmony with several explorations 
which had been last made, and the 
theory that water which had been 
cooled down to 39 deg. would ^vitate 
to the bottom and there remain. That 
notion was approved by Sir John 
Herschel, but now it was known that 
the pressure of the deep-sea upon the 
bulbs of thermometers was such that, 
if it did not break them, it so altered 
their shape that the quicksilver was 
forced up at a distance of, say, three 
miles some 8 or 10 deg., and the in- 
struments of Sir James Ross were 
known to have registered degrees 
which had since been proved to be in 
excess of what really was the tempera- 
ture at certain depths in certain 
places. Dr. Hooker, too, had written 
that the observations of 1839 had 
been of the greatest service to scien- 
tific research. Now, however, from 
the use of protected instruments, the 
temperature was more accurately as- 
certained, and the Challenger explora- 
tions of 1868-70 had shown that the 
temperature, which at 500 fathoms 
had been believed to be 32 deg., had 
been subsequently found to be only 
29. In the South Atlantic the water 
over the bottom was generally as low 
as 32 deg. , while in the North Atlantic 
it rarely fell below 36 deg. This pro- 
blem of the low degree of water in 
the tropical area, where warm water 
might be expected, and a higher 
degree in the Polar region, where one 
might look for a colder temperature, 
was a very curious one. The Red 
Sea had been known to rise in tem- 
perature, in summer time, as high as 
100 deg., and nrver fall below 70 deg. 



Fresh water could not be cooled below 
39 deg., and when congealed by a 
winter temperature it might be ex- 
plained as the mean winter tempera- 
ture of the locality. When warm 
water was below the surface it rose 
until it came within the local in- 
fluence, and being cooled to 39 deg., 
sank, and gave place to other warm 
water. So it went on as long as warm 
fields of water existed, and when it 
froze it was when an uniform tem- 
perature had been established through- 
out. Any one could determine this 
for himself by observing the connec- 
tion currents in water bailing over a 
fire, the lower field of water being ' 
first heated, rising to the surface, and 
giving place to cold, which became 
heated and rose in its turn. It was 
but a transposition of conditions. In 
the Swiss lakes the wanner tempera- 
ture was at the surface, while in the 
artificially-heated water it commenced 
at the bottom. In the Mediterranean 
the water down to a depth of 2,000 
fathoms at one part, preserved a 
temperature of 55 deg. throughout, 
but a cold body of water of 36 '5 deg. 
rose in the centre to close to the 
surface. 

In explaining this and how the 
application of cold to any part of a 
body of water would cool down the 
whole mass, Dr. Carpenter said that 
it had been called the downward 
hypothesis ; but he felt it impossible 
to reconcile the temperature of the 
deep-sea basis to any other cause 
than that of gravitation. If it was 
only known what were the peculiar 
commimications between the great 
Polar areas, it would be possible 
almost to predict what temperature to 
expect at the bottom of the deep sea 
in any parts. 

Spontaneous Generation. — Pro- 
fessor Tyndall delivered a lecture at 
the Royal Institution in January, 
1877, on "spontaneous generation." 
Since September, 1876., P^ci^vi^ssst 
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appftratOB thfl boxes smMied within 
with glycerine to catch the " motes," 
and make the air, to which his tubes 
with infusions are exposed, free from 
them— to make the air ** optically 
pore. *' The power of light scattering 
ne has shown to go hand in hand 
with the power of giving rise to low 
forms of life in oigamc infusions. 
The experiments conducted at Kew 
and elsewhere in the country have 
ffiven results confirmatory of those 
brought before the members last year. 
The experiments conducted in the 
laboratory of the Boyal Institution, 
however, gave results over and oyer 
again diametrically opposed to last 
year's experiences. Wny was this ? 
The account of the way in which this 
puzzle was worked out was the chief 
Kature of interest in the discourse. 
Professor Tyndall described how he 
tried one set of precautions after 
another, and yet all the tubes experi- 
mented on at the Institution gave in 
a few days abundant eyidence of 
forms of me. He pondered what it 
could mean. He was so fully con- 
vinced that there could be no caprice 
in the workings of nature that he 
was sure there was somewhere a flaw 
in his experiments. The explanation 
at last aawned on him, and after 
many experiments he established this 
fact — the air of the laboratory was 
infected with ** motes" from ola hay, 
which had been used in many experi- 
ments during the last year. He 
found by direct test that the length 
of time of boiling sufiicient to make 
new hay powerless to originate life 
was not long enough to make old 
hay powerless. He referred to the 
seeds which were carried in fleeces 
to Elboeuf and were boiled by the 
manufacturers, when it was known 
old dry seeds would withstand a boil- 
ing and grow afterwards, which would 
utterly destroy fresh seeds. Here 
was the explanation of all that at 
first seemed to upset last year's work. 
With this explanation it is strongly 
confirmed. Boil the old hay infusions 



longer, and then they behave like 
the other inftuioni after boiliiig, and 
show no signs of life. 

In June, 1877, Profeeeoir Tyndall 
delivered a second lectnxe on the 
same subject, also before tbe Boyal 
Institution. It was a continuation 
of the above dieoonne. Prafeesor 
Tyndall began by illustrating the 
change from sweet and trani^Mirent 
aninial and vegetable infiisiona to 
putrefying and turbid ones. The 
turbidity, he said, was due to swanns 
of infusoria, the lowest forms of 
which, called bacteria^ were the 
known agents of putrelaction. He 
referred to the two rival views re- 
garding the oriffin of these oiganisms ; 
the one derivuur them from seeds* 
eggs, or germs, uie other frtaa spon- 
taneous generation. Contrasting the 
power of a luminous beam witii that 
of our best microscopes, he showed, 
by referring to the recent observa- 
tions of DaUinger, that the beam can 
reveal the existence of germinal par- 
ticles which baffle a magnij^ing 
power of 15,000 diameters. Exposing, 
a year ago, both animal ana vege- 
table infusions, boiled for five mi- 
nutes, but eminently putrescible, to 
air proved by the beam to be free 
from floating matter, they were 
never found to putrefy or show the 
slightest inherent power to deve- 
lop bacterial or fungoid life. The 
evidence furnished by nundreds of ex- 
periments bearing upon this point, 
and executed wim the utmost phy- 
sical precision, was complete. JLast 
autumn, however, the oiK&nic liquids 
previously experimented on, and 
which five minutes' boiling reduced 
infallibly to barrenness, were found 
capable of withstanding 15 minutes' 
boiling, filling themselves afterwards 
with putrefactive organisms. There 
is no correction of error here ; the 
two portions of the enquiry are per- 
fectly correct. Either, therefore, the 
Professor reasoned, in 1876 the infu- 
sions had become endowed with an 
inherent generative energy not pos- 
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sessed by them in 1876, or some new 
putrefactive contagium external to 
the infusions, and of a far more ob- 
stinate character than that of 1875, 
had been brought to bear upon them 
at the later date. By experiments 
long continued, Professor Tyndall 
convinced himself that in his later 
inquiries the laboratory of the Royal 
Institution had become filled with a 
virulently infective atmosphere. He 
therefore removed his apparatus to 
the Jodrell laboratory, in Kew-gar- 
dens, and exposed his infusions to 
its less infective air. The result was 
that liquids, which in Albemarle- 
street resisted three hours* boiling, 
filling themselves afterwards with 
putrefactive organisms, were com- 
pletely sterilized by five minutes* 
boiling at Kew. Either, then, the 
infusions had lost in Kew-ffardens a 
generative energy which they pos- 
sessed in the law)ratory of the Royal 
Institution, or their deportment in 
the laboratory must be referred to 
the contagion of its air. 

With a view of making nearer 
home experiments similar to those 
made at Kew, a shed was erected on 
the roof of the Royal Institution. 
Chambers were prepared in the shed, 
and charged with infusions which 
had never been permitted to come 
near the laboratory. The first ex- 
periments failed utterly, the air of 
the shed proving sensibly as infective 
as that of the laboratory itself. The 
cause of this was not far to seek. 
Professor Tyndall's assistants had 
passed from the laboratory to the 
shed and from the shed to the labora- 
tory, unconscious carriers of infec- 
tion, like those cow-herds who, The 
Times informs us, unsuspectingly 
spread abroad the germs of foot-and- 
mouth disease. The shed was subse- 
quently disinfected, and uninfected 
clothes were employed for the pre- 
paration and exposure of the infu- 
sions. The result was that they 
remained pellucid and without any 
trace of bacterial life. Now a rod 30 



feet long would stretch from the in- 
fusions m the shed to those in the 
laboratory. At one end of this rod, 
five minutes* boiling rendered the 
infusions barren ; at the other end 
the same infusions resisted 180 min- 
utes' boiling. Shall we, then, infer 
that at one end the infusions possess 
the power of spontaneous generation 
and at the other do not ? Or that at 
one end we have obstinately infective 
and at the other end comparatively 
uninfective air ? It is needless to 
dwell upon the absolute similarity 
of the spread of putrefaction, as here 
illustrated, to that of infectious dis- 
ease. There is not a phenomenon of 
the one which does not find its 
parallel among the phenomena of the 
other. Where, then, are we to seek 
the contanum which so copiously 
produced the organisms of putrefac- 
tion, after the ordeal to which the 
infusions in the laboratory had been 
exposed ? Professor Tyndall rendered 
it visible. Placing a small truss of 
old and desiccated hay, obtained 
from Heathfield in Sussex, under a 
horizontal beam of light sent through 
the darkened theatre of the Royal 
Institution, on beating the hay 
clouds of fine dust rose into the 
beam. That was the contagium. 
Mingled with that dust were the 
desiccated germs which had spread a 
plague among the infusions, asserting 
their vitality after exposure for hours 
to a boiling heat. Washing these 
germs from the hay, we obtain an in- 
fective virus which, if communicated 
in the most minute quantity to a 
perfectly sterilized infusion of any 
kind, causes it in 20 hours to swarm 
with putrefactive organisms. It may 
be, for aught the Professor knew, the 
contagium of hay-fever. Certain it 
is that in the nostrils of persons 
affected by this catarrh, vibrios simi- 
lar to those developed from the hay 
germs are found in swarms when the 
fever is high. How would these ob- 
stinate germs act in the wards of a 
hospital? They cause both animal 
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and vegetable infusions to putrefy. 
How would they affect the wounds and 
sores of living men ? Would they suc- 
cumb to ordinary disinfectants. These 
are Questions of the cravest import, 
whicn the enlightenea student of the 
antiseptic system will know how to 
answer for himself. Or, suppose a 
bunch of this hay shiUcen in the 
air of an establishment devoted to 
the preserving of meats and vegeta- 
bles, is it not probable that the ordi- 
nary process of boilinc, by which 
such preserves are steruized, would 
be thus rendered nugatory, serious 
commercial loss being the result ? It 
may be added that a wiry hay from 
Guildford which did not appear to 
be old, proved almost as refractory as 
that from Heathfield. Boiled con- 
tinuously for four hours, these desic- 
cated germs maintained their vitality 
unimpaired, while specially resistant 
germs defied five, six, and in one 
instance eight hours' boiling. We 
now turn to another aspect of the 
(question ; following the plain indica- 
tions of the germ theory of putrefac- 
tion, we sterilize in five minutes the 
very infusions which, a moment ago, 
were described as resisting five hours* 
boiling. The germs are indurated and 
resistant, the adult organisms which 
spring from them are plastic and sen- 
sitive in the extreme. Tlie gravest 
error ever committed by theological 
writers on this question consists in 
the confounding of the germ and its 
off'spring. The active bacteria deve- 
loped from those obstinate germs are 
destroyed at a temperature of 140 
deg. Fahrenheit. Let us reflect upon 
these facts. For all known germs 
there exists a period of incubation, 
during which they prepare them- 
selves for emergence as the finished 
organisms, which have been proved 
so sensitive to heat. If, during this 
period, and well within it, the infu- 
sion be boiled for the fraction of a 
minute, even before the boiling point 
is reached at all, the softened germs 
which are then approaching their 



Shase of final development will be 
estroyed. Repeating the process of 
heating every 10 or 12 hours, each 
successive heating will destroy the 
germs then softened, until after a 
sufficient number of heatings the last 
living germ will disappear. If pro- 
perly followed out the method of 
sterilization here described is infalli- 
ble ; a temperature, moreover, far 
below the boiling point suffices for 
sterilization. 

Professor Tyndall showed infusions 
of mutton and turnip competent to 
resist five hours' continuous boiling, 
but which had been reduced to utter 
barrenness by the proper application 
of a temperature of 160 deg. Fah- 
renheit. Numberless observations 
indicated that oxygen was neces- 
saiy to the life of the organisms 
here under review. A thick scum 
would often collect upon the top of 
an infusion, which scum, greedy of 
oxygen, and appropriating it, per- 
mitted no trace of the gas to reach 
the infusion underneath, which re- 
mained on this account as pellucid as 
distilled water. Hence the idea of 
sterilizing the infusions by depriving 
them of air. This was done with 
perfect success. Subjecting an infu- 
sion for four or five hours to the 
action of the Sprengel pump, and 
subjecting it afterwards to one 
minute's Doiling with a view to ex- 
tinguish its already expiring life, in 
the great majority of cases germs 
were destroyed. A minute thus ac- 
complished what 300 minutes in the 
presence of air failed to accomplish. 
Here, as in all other cases, old and 
desiccated hay infusion proved most 
intractable. Nor is the effect here 
mentioned to be ascribed to a mere 
suspension of the life of the germs ; 
they are deprived of life by being 
deprived of air, for when after a 
sufficient time germless air is restored 
to the infusions it fails to revive 
them. It. is obvious that these re- 
marks also apply to infusions purged 
the air by boiling. There is a sin- 
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gular similarity between the vital 
actions of these lowest or^nisms and 
those of the highest. Privation of 
oxygen stifles both low and high, and 
excess of oxygen poisons both. 

Professor Tyndall exhibited infu- 
sions of beef and mutton which had 
been subjected for many weeks to a 
pressure of ten atmospheres of oxy- 
gen, which were sweet, transparent, 
and without a trace of life. In con- 
nection with this subject, the Pro- 
fessor referred to the beautiful experi- 
ments of M. Paul Bert, and concluded 
his discourse with these words : — ** I 
hiu*dly think it necessary to summa- 
rize what has been here brought before 
you. In fact, the whole discourse is 
but a summing up of eight months 
of incessant labour. From the be- 
ginning to the end of the inquiry 
there is not, as you have seen, a 
shadow of evidence in favour of the 
doctrine of spontaneous generation. 
There is, on the contrary, overwhelm- 
ing evidence against it ; butdonotcarry 
away with you the notion sometimes 
erroneously ascribed to me, that I 
deem spontaneous generation * impos- 
sible,' or that I wish to limit the 
Siwer of matter in relation to life, 
y views on this subject ought to be 
well Imown. But possibili^ is one 
thing and proof is another, and when 
in our day I seek for experimental 
evidence of the transformation of the 
non-living into the living, I am led 
inexorably to the conclusion that no 
such evidence exists, and that in the 
lowest, as in the highest of organized 
creatures, the method of nature is 
that life shall be the issue of ante- 
cedent life." 

The Alphabet.— The Rev. Isaac 
Taylor read a paper before the 
Victoria Institute, in June, 1877, on 
the "History of Alphabet^." Mr. 
Taylor said the history of the alpha- 
bet had been first ascertained within 
the last few years by the late 
Viscomte de Roug^, Professor of the 
Egyptian Language and Literature 
in tlie College de France. He had 



traced our letters to the hieroglyphics, 
through the hieratic, or cursive form 
of writing them, especially as found 
in what Had been called *' the oldest 
book in the world," the famous 
Prisse Papyrus. The quite recent 
attempt of Professor Deecke, of 
Strasburg, to deduce the alphabetical 
characters from the Assyrian cunei- 
form writing, had not shaken Mr. 
Taylor's faith in De Rough's great 
discovery, that the alphabet is essen- 
tially Egyptian in its origin, and is 
the oldest existing monument oi 
human civilisation — beingolder than 
even the Pyramids. Those who 
brought it from Egypt and spread it 
over the world, Mr. Taylor thought, 
were the Hykshos, or Shepherd 
Kings, who, after conquering Egypt 
and holding it for 511 years, were 
afterwards driven thence by Amasis, 
the first Pharoah of the great 18th 
dynasty. The Hykshos were a 
Semitic race, so that to Semites the 
world was indebted for those two 
great blessings, the alphabet and the 
Bible. There were uiree stages in 
the invention of the alphabet : — 1. 
Ideograms, pictures of things ; 2. 
Phonograms, symbols of words and 
syllables ; 3. The letters of the alpha- 
bet. The lecturer gave various illus- 
trations of ideograms and phonogranss 
from the Chinese and Egyptian writ- 
ing, and explained the na^e of the 
Egyptian system of phonetics and 
determinatives. 

After giving a brief account of the 
syllabic writing which was developed 
by the Japanese out of the Chinese, 
and by the Cypriotes out of the cunei- 
form, he went on to explain De 
Rouge's discovery of the mode in 
which the Semites had selected 22 
letters out of the 400 Egyptian hiero- 
glyphics, and thus formed that first 
alphabet which had been the parent 
01 all the alphabets of the world. 
This was illustrated by diagrams 
showing the transition from the 
hieroglyphic forms to the VkVt'^^^** 
forma m >ii«fc ^ ^^5 vg^pr5s&'^T«» 
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was older than Abraham, and ex- 
plaining how the alphabet on the 
Moabite stone, and that on the tomb 
of Eshmunagar, King of Sidon, were 
derived from the nieratic of the 
** Papyrus Prisse." 

The lecturer then paased on to the 
development, from the Phoenician 
letters, of the early Greek, Etruscan, 
and Latin alphabets, beginning with 
the letters scrawled on tne leg of the 
Colossus at Abousimbul, in Nubia, by 
Greek mercenaries in the service of 
Psammetichus, B.C. 617. He then 
showed how the modem written and 
printed alphabets had arisen out of 
the Roman letters, and how powerful 
an influence had been exerted on the 
spread of alphabets by the three great 
missionaiT religions : — Buddhism, 
Christianity, and Mahomedanism ; 
showing how Buddhism had spread 
the Asoka alphabet over India, 
Ceylon, Thibet, and Java ; how the 
Nestorian schism had carried one 
form of the Syriac alphabet over the 
plains of Central Asia to the Wall of 
Cliina ; and how the rise of Islam had 
caused another local Syriac alphabet, 
that of Cufa, to be the parent of the 
Arabic, Turkish, Persian, Hindustani, 
and Madagassee forms of writing. He 
went on to explain the causes of 
ali)habetical change : — 1 . Those due 
to the nature of writing materials — 
clay, stone, papyrus, parchment, palm 
leaves. 2. Indolence of writing. 
3. Need of legibility. He showed in 
detail how certain letters had been 
modified in foiTn by the influence of 
tliese causes. He then pointed out 
the reasons which had caused the 
order of the letters to be changed in 
diff'erent alphabets, and concluded 
by showing that in the Arabic 
numerals, 1, 2, 3, 4, &c., we have 
still in daily use, in a most archaic 
fonn, the first ten letters of the primi- 
tive Semitic alphabet. Thus he 
showed how the figures 2, 5, 7, and 8 
are notliing but the letters B, E, Z, 
and H. The lecture was illustrated 
/^j^ many care fully -execMtQd. diagrams, 



and was followed by an interesting 
discussion. 

Oloud and Sunshine. — Mr. 
Arthur Severn delivered a lecture in 
February, 1877, at the London Insti- 
tution on "Cloud and Sunshine,'* 
considered from a landscape-painter's 
point of view. There was a laree 
audience. He could not, he said, 
aspire to attempt an art lecture in the 
manner of a Slade Professor, or trench 
upon the province of Mr. Ruskin^; 
but his business as a landscape-painter 
was to know nature, and to plead for 
its more carefnl study. It was much 
to be feared that, in spite of the 
schools of art scattered over the 
country, the great public cared very 
little about nature, which he iUus- 
titited by a story of a father who took 
his two promising girls to see the sea 
for the first time, of whom one re- 
marked on beholding it that it looked 
soapy, and the other, observing the 
heaving of its waves, asked whether 
that was all it did. After all, how- 
ever, the British public was not 
worse in this respect than other na- 
tions, and he hoped he might be 
allowed to point out better ways of 
studying nature than those but too 
commonly followed. After some 
good-humoured criticisms on the vul- 
garities of tourists in search of the 
picturesque, he said it always seemed 
to him a great pity that men should 
rush off" at a certain season of the 
year to look at the most beautiful 
views in the country, when their 
hearts had been sealed to nature all 
the rest of the year. Nature might 
say of such people that they only 
came to stare at her fine clothes, and 
did not know her in her simple attire. 
It was precisely in her plainest dress 
that she was studied best. It is to 
our commons and country lanes, our 
village greens and hedgerows, we 
must turn if we really want to know 
something about nature. It was 
possible always to be' looking at 
colour, at effects of light, and at form, 
not only amid any scenery, but even 
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in a man's own room. In London, 
much that is beautiful in the way of 
landscape is still left, but Londoners, 
in their money-maMnj? and slavery 
to fashion, are blind to it. How many 
people were there, he wondered, who 
thought of looking at the view from 
one of our Lon(£)n bridges, some 
picturesque group of sailing barges, 
some curious enect of lignt, or of 
Westminster in the distance ? How 
many men wending their way home- 
wards from the city on the top of an 
omnibus in summer ever thought of 
noticing the flood of golden haze in 
Oxford-street — a street which, from 
its position is peculiarly adapted for 
the study of sunlight effects ? There, 
on a midsummer afternoon, our eyes 
may be opened to one of the greatest 
truths in Turner's work, his great 
knowledge of the artistic treatment of 
light. 

The lecturer spoke with high praise 
of an article in Good Words, written 
some years ago by Mr. W. Fenn, on 
** London Landscape," and hoped 
that gentleman's yiews on the subject 
might be taken up again, and that 
Londoners might lea,m what there is 
to see in their own city ; for the 
climatic changes in our fitful atmos- 
phere give us more beautiful effects 
in many ways than are to be found in 
any country of the world. To illus- 
trate his subject, Mr. Severn then 
referred to diagrams showing sunset 
at four stages. At first the sun was 
white, with a circumambient golden 
sky ; as he stooped lower towaras the 
horizon he was yellow, with orange 
around, the landscape being ting^ 
with sold and the shadows blue. 
Next tne sun was of an orange tint, 
the sky red, and the shadows still 
bluer. Lastly, the sun was red, and 
there could hardly be baid to be either 
light or shadow — ^he was sinking in 
death. Such effects as these were to 
be seen in neither Greece nor Italy. 
They were peculiar to a climate like 
ours. Next came diagrams of moon- 
light, the phenomena of which had 



been most truthfully painted by the 
French artist Daub4^ a pfctnre 
sent some years ago to our Royal 
Academy. 

A diagram of the sun rising on a 
range of mountains in the moon was 
^eeted with much applause, as show- 
mg the effect of their being no atmos- 
phere on the surface of our satellite. 
The sky was jet black and the shadows 
were warm, so that we might be con- 
gratulated on not living there. The 
oiagram was suggested by Naysmith's 
excellent work on the moon. It was 
then explained how the warmer the 
light the colder must be the shadow, 
and vice versd. This was illustrated 
with the lime light, the sun being 
represented in red upon the screen, 
wnile the shadow of the lecturer's 
hand was blue. When the moon in 
blue was thrown on the screen, the 
shadow of his hand, on the contrary, 
was of a reddish tinge. Other dia- 
grams showed how light reflected in 
water became crooked when the sur- 
face of the water was ruffled with 
waves, as did in like manner the 
reflection of a post. The lecturer con- 
cluded with remarks on the wise and 
unwise appreciation of pictures, and 
with renewed advice to the audience 
to study nature in the lilies of the 
field and other simple but beautiful 
objects. 

The Laws of Population. — Dr. 
Farr read a paper at the meeting of 
the British Association on certain 
laws of population. He said that 
the unity of the human family was 
an accepted scientific truth, and all 
races and nations were alike endowed 
in structure, intellect, passions, and 
faculties ; and according to the most 
recent calculations — those of Peter- 
man — ^the population of the whole 
world was now 1,424 millions. In 
the last century some thinkers called 
in question the account of the origin 
of mankind as stated in the Book of 
Grenesis, and held that it was impos- 
sible that in the period so many 
I could have descended from two an- 
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cestors — Adam and Eve. Euler un- 
dertook to meet the objection. He 
showed that by a process of doubling 
the population from one pair it might 
amount to any conceivable number. 
It had been laid down that a popula- 
tion can double itself in 25 years. It was 
true that if the population increased 
to its present pitch in 6,880 years, it 
might have doubled itself every 200 
years. The inhabitants of the earth 
would in 200 years approach 3,000 
millions ; and at the same rate the 
difference between the birth-rates and 
the death-rates was nearly constant, 
although the rates themselves varied 
widely. To every unit of life in 
England there was annually '03492 
added by birth, and '02231 deducted 
by death. The rates of increase was 
1*01261, which implied that at that 
rate the population would be doubled 
in 66*3 years. Taking 1,000 as the 
basis, the birth-rate was 34*92, and 
the death-rate 12*31, in England and 
Wales. Carefully prepared statistics 
showed that at these rates of increase 
the periods of doubling in eight of 
the States of Europe would be as 
follow : — England and Wales, 53 '3 
years ; Sweden, 61*1 ; Prussia, 64*3 ; 
Netherlands, 77 1 ; Austria, 86- ; 
Spain, 93*9 ; Italy, 100- 5 : and 
France, 361 '3 years. And what did 
we find actually going on in English 
districts. In 56 populous districts 
the dcatli-rate was '0251, and the 
birth-rate was '381 ; and consequently 
the rate of increase was 1*0130. In 
54 healthier districts the death-rate 
was -0167 ; that was '0084 lower 
tlian in Jess healthy districts. The 
natural increase of population in the 
healthiest districts was 1*0134. If 
the districts were arranged in four 
groups, the death and birth-rates 
were *0251 and '0381, "0220 and 
•0356, -0192 and '0323, -0167 and 
•0301. These four groups of districts, 
therefore, would double their popu- 
lation in nearly the same periods, as 
their rates were 1*0130, I-OISS, 
J ISO, and 10134. 



Thus within certain limits the re- 
duction of mortality had no absolute 
tendency to accelerate the natural 
increase of population. Where the 
death-rate reached a much higher 
pitch, the birth-rate no longer kept 
pace with it ; but the diminution of 
the mortality of England by sanitary 
improvement was m no danger of 
miutiplying by multiplying men 
beyond the means of subsistence. Ex- 
perience proved the contrary, and 
therefore to keep a population sta- 
tionary or to retard national growth, 
there was needed neither, if war, 
pestilence, or famine, pestilence nor 
a war between man and man, but 
between the lowest forms of life and 
human life. He introduced the term 
zymotic to characterise the class of 
epidemic, sudemic, and contagious 
diseases. It is from the Greek word 
Zuma (leaves) which occurs in "Hip- 
pocrates " and the Greek Testament, 
and it implies that these diseases 
have this in common with ferments 
— that they spread, multiply, and 
effect transformations of organic 
matter. Thus the transparent lymph 
in a smallpox pustule {variola) con- 
tains a multitude of small microsco- 
pic bodies {variolads)^ which, intro- 
duced into the body of a single man, 
multiply into millions, and, under 
certain conditions, infect a whole 
city. They grow, multiply, and die, 
and in these processes prove fatal to 
thousands of men. Scarlet fever, 
measles, whoopimg-cough, typhoid 
fever, cattle plague, and cholera are 
due to bodies. Each specific ' * zy mad " 
produces its zymotic disease. Nor 
can the different species be differen- 
tiated in any other way than by their 
effects on the living body. When 
were they created ? We do not know. 
We do know when they were first 
described, and we know that in the 
sense of Mr. Darwin they give rise 
to varieties. The smallpox matter is 
sometimes quiescent. Then varieties 
oi \\. s^Tva^-vy^a, which spread rapidly. 



MISCELLANEOUS. 



247 



common in London. Suddenly in 
Asia a new variety sprang into exist- 
ence and ravaged Europe. We know 
under what wretched conditions 
this variety was created, under 
what conditions typhus that killed 
judges has been produced in pri- 
sons, erysipelas, pyaemia, puerperal 
fever, scurvy, gangrene, dysentery in 
hospitals, armies, and fleets. Some 
varieties, like putrefaction, can be 
raised at will. U pon the other hand, 
milder can be substituted for malig- 
nant varieties, as in the instance of 
vaccine substituted for variola. 

Some forms of pestilence have been 
extinguished. Thus, plague that once 
ravaged London every 20 years has 
been stayed ; and by stopping the 
supplv of infected water, Asiatic cho- 
lera loses its terrors. By sanitary 
measures which are known and are 
at the hands of the physician, engi- 
neer, and administrator, many zymo- 
tic diseases can be subdued, if not 
extinguished. In striving after this 
glorious end, you cannot now be ter- 
rified by the phantom of population 
increasing in geometrical progression. 
If the birth-rate could be reduced, it 
would be wise in this country to 
accept that policy which has been 
advocated by MaJthus, J. S. Mill, 
and Dr. Dugdale, and practised by 
the French peasant. Admirable as 
was the thrift and industry of the 
French peasant, he (Dr. Farr) could 
no more hold that England was csJled 
upon to practise this social philosophy 
than to revolutionise our apiculture 
by either cutting up the land into 
infinitesimal parcels, or ceasing to 
employ in its culture the several capi- 
tals of the landlord in acres, the 
farmer in stock, the labourer in 
thews, sinews, and inherited skill. 
Many current French statists now 



regarded with apprehension the de- 
clining population of France. This 
policy was put forward to lessen the 
nursery of the working-classes and 
to raise their wages by lessening the 
supply of labour. Their nursery had 
been diminished and their wages 
raised. Under the opposition policy 
of increase, let them go on as here- 
tofore, in keeping up their numbers 
and trusting in Go^ marrying and 
giving in marriage, as our Returns 
showed they <2d, in prosperous 
times, and waiting in adverse times. 
The Land of Midian. — A terri- 
tory which has usually been identified 
with the ancient Mi(uan, familiar by 
name from the historical chapters of 
the Old Testament, has lately come 
once more under general notice. It 
forms part of the dominions of the 
Khedive of Egypt, but is situated on 
the borders of the Syrian and Arabian 
deserts, on the eastern, or rather 
north-eastern, shores of the Red Sea. 
The Gulf of Akaba and the Gulf of 
Suez are the two branches or head 
inlets which terminate the Red Sea, 
towards the* function of the con- 
tinents of Asia and Africa, on each 
side of the peninsula of Sinai, which 
lies between those two gulfs. On the 
east coast of the Gulf of Akaba lies 
the reputed land of Midian, and for 
years past that country has been sup- 
posed to teem with mineral wealth. 
Captain Burton, during the course of 
April 1877, paid it a visit, and found 
the supposition well founded. The 
land is a region of promise for the 
speculative miner. There is gold, 
silver, and antimony, and Captain 
Burton discovered evidence of the 
existence of turquoise mines. Captain 
Burton goes so far as to say that he 
has brought back to life an ancient 
California. 
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XXVni.— THE BRITISH ASSOCIATION. 

PRESIDENT'S ADDRESS. 

Delivered by Professor Allen Thomson, M,D,, LL.D,, F,JR,S., F.jR.S.E,, 

cU Plymouth, on the 15th of AtLffust, 1877. 



After the long interval of six-and- 
thirty years, the British Association 
for the Advancement of Science holds 
its annual meeting, the forty-seventh 
since its foundation, in this beauti- 
ful and interesting locality ; and, 
strangely enough, on this occasion, 
as on the former, it passes from 
Glasgow to Plymouth. We are de- 
lighted to be assembled here, and are 
even surprised that the Association 
has been able so long to resist the 
power of attraction by which it has 
been gravitating towards this place. 
While we are prepared to be charmed 
by the surpassing beauty of its 
scenery, and know the deep interest of 
its pre-historic vestiges, its historic 
memories, and its artistic associations, 
we have been frequently reminded of 
its scientific vigilance by the records 
of its active scientific work ; and we 
are now ready and anxious to witness 
all we can behold of its energy and 
success in the application of scientific 
discovery to the practical arts. 
Should we, as might be expected in a 
place hitherto so famous in its rela- 
tions to our naval and military his- 
tory, find most prominent those re- 
lating to the mechanism of war, we 
shall still hope that the effect of 
greater perfection in the engines of 
destruction may only be the means of 
rendering peace more permanent and 
secure. 

It is a source of regret to myself, 
and may be, I fear, a cause of detri- 
ment to this meeting that the choice 
of a President should have fallen upon 
one whose constant occupation with 
very special branches of science has 



fitted him so inadequately for the 
distinguished position to which he 
has been callea. I can only derive 
comfort from knowing that, wherever 
it may be necessary, there are many 
others present most able to supply 
what may be wanting on my part ; 
and I must, therefore, at once be* 
speak their assistance and your indul- 
gence. 

I have selected for the subject of 
the remarks which I am about to 
offer for your acceptance, a biological 
topic, namely, the "Development 
of the Forms of Animal Life, with 
which my studies have been occupied, 
and whicn has important bearings on 
some of the more interesting biological 
questions now agitating the scientific 
world. But before proceeding with 
the discussion of my special subject, 
it is my desire to call your attention 
shortly to the remarkable change in 
the manner of viewing biological 
questions which has taken place in 
tnis country during the last half cen- 
tury — a change so great, indeed, that 
it can scarcely be fully appreciated 
except by those who have lived 
through the period of its occurrence. 

In the three earlier decades of this 
century it was the common belief, in 
this country at least, shared by men 
of science as well as by the larger 
body of persons who had given no 
special attention to the subject, that 
the various forms of plants and 
animals recognised by naturalists in 
their systematic arrangements of 

fenera and species were permanently 
xed and unalterable ; that they were 
not subject to greater changes than 
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miffht occur as occasional variations, 
and that such was the tendency to 
the maintenance of uniformity in 
their specific characters that, when 
varieties did arise, there was. a natural 
disposition to the return, in the course 
of succeeding generations, to the 
fixed form and nature supposed to be- 
long to the parental stock ; and it was 
also a necessary part of this view of 
the permanency of species that each 
was considered to have been ori^nally 
produced from an individual having 
the exact form which its descendants 
ever afterwards retained. To this 
scientific do^a was further added 
the quasi-rehgious view that in the 
exercise of infinite wisdom and good- 
ness, the Creator, when He called the 
successive species of plants and 
animals into existence, conferred 
upon each precisely the organisation 
and the properties adapting it best 
for the kind of life for which it was 
designed in the general scheme of 
creation. This was the older doctrine 
.of "Direct Creation," of "Teleo- 
logical Relation," and of ''Final 
Causes ; " and those only who have 
known the firm hold which such 
views had over the public mind in 
past times, can understand the almost 
unqualified approbation with which 
the reasoning on these questions in 
writings like the Brid^ewater Treatises 
(not to mention older books on 
Natural Theology) were received in 
their time, as well as the very oppo- 
site feelings excited by every work 
which presented a difierent view of 
the plan of creation. 

On the continent of Europe, it is 
true, some bold speculators, such as 
Groethe, Oken, Lamarck, and Geoffrey 
St. Hilaire, had in the end of the last 
and commencement of this century 
broached the doctrine that there is in 
living beings a continuous series of 
gradations as well as a consistent and 
general plan of organisation ; and 
that the creation, therefore, or origin 
of the different forms of plants and 
animals must have been the result of 



a gradual j)roce8S of development or 
of derivation one from another, the 
whole standing connected together 
in certain causal relations. But in. 
Britain, such views, though known, 
and not altogether repulsive to a few, 
obtained litue favour, and, by some 
strange process of reasoning, were 
looked upon by the great majority as 
little short of impious questionings of 
the supreme power of the Almighty. 

How different is the position of 
matters in this respect in our day ! — 
when the cautious naturalist receives 
and adopts with the greatest reserve 
the statement of fixed and permanent 
specific characters as belonging to the 
(Ufferent forms of organised oeings, 
and is fully persuaded of the constant 
tendency to variation which all 
species show even in the present con- 
dition of the earth, and of the still 
greater liability to change which must 
have existed in the earher periods of 
its formation— when the belief pre- 
vails that so far from being the 
direct product of distinct acts oi crea- 
tion, tne various forms of plants and 
animals have been gradually evolved 
in a slow gradation of increasing com- 
plexity ; -and when it is recognised 
by a large majority of naturalists that 
the explanation of this wonderful re- 
lation of connection between pre- 
viously existing and later forms is to 
be found in the constant tendency to 
variation during development and 
growth, and the perpetuation of such 
variations by hereditary transmission 
through successive generations in the 
long but incalculable lapse ' of the 
earth's natural mutations. These, as 
you must all be aware, are in their 
essential features the views now 
known as Darwinism, which were 
first simultaneously brought forward 
by "Wallace and Darwin in 1858, and 
which, after being more fully elabo- 
rated in the works of the latter, and 
ably supported by the former, secured, 
in the mcredibly short space of ten or 
twelve years, the general approval of 
a large portion of the scientific worlds 
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The change of opinioii, isj in fact, 
now such, that there are few scientific 
works on Natural History, whether 
of a special or more general character, 
in which the relation which the facts 
of science bear to the newer doctrines 
is not carefully pointed out ; that, 
with the general public too, the 
words "Evolution" and "Develop- 
ment" have ceased to excite the 
feelings, amounting almost to horror, 
which they at first produced in the 
minds of those to whom they were 
equally unfamiliar and suspicious ; 
and that even in popular literature 
and ephemeral effusions, direct or 
metapnorical illustrations are drawn 
in such terms of the Darwinian theory 
as ** struggle for existence," "natural 
selection,' " survival of the fittest," 
'•heredity," "atavism," and the 
like. 

It cannot be doubted that in this 
country, as on the Continent, the 
influence of authority had much to 
do with the persistence of the older 
teleological views ; and, as has been 
well remarked by Hackel, one of the 
ablest and keenest supporters of the 
modern doctrine, the combined in- 
fluence more especially of the opinions 
held by three of the greatest natural- 
ists and biologists who have ever 
lived, viz., Linnaeus, Haller, and 
Cuvier, men unsurpassed in the 
learning of their time, and the authors 
of important discoveries in a wide 
range of biological science, was de- 
cidedly adverse to the free current of 
speculative thought upon the more 
general doctrines of biology. And if 
it were warrantable to attribute so 
great a change of opinion as that to 
which I have adverted as occurring in 
our own time, to the influence of any 
single intellect, it must be admitted 
that it is justly due to the vast range 
and accuracy of his knowledge of 
scientific facts, the quick appreciation 
of their mutual interdependence, and 
above all, the unexampled clearness 
and candour in statement of Charles 
JDarwiD. 



But while we really acknowledge 
the large share which Darwin has 
had in guiding scientific thought into 
the newer tracks of biological doc- 
trine, we shall also be disposed to 
allow that the slow and difficult pro- 
cess of emancipation from the thral- 
dom of dogmatic opinion in regard to 
a system of creation, and the adop- 
tion of large and independent views 
more consistent with observation, 
reason, philosophy, and religion, has 
only been possible under the effect of 
the general progress of scientific 
knowledge and the acquisition of 
sounder methods of applying its 
principles to the explanation of natu- 
ral phenomena. 

I nave already referred to Goethe, 
Oken, Lamarck, and Geoffroy St. 
Hilaire as among the most prominent 
of the earlier pioneers in the modem 
or reformed conceptions of biologix»J 
laws. But were it desirable to mark 
the progress of opinion by quoting 
other authors and labourers whose 
contributions have mainly supplied 
the materials out of which the new 
fabric has been constructed, I should 
have to produce a long catalogue of 
distinguished names, among which 
would be found those of Lyell and 
Owen, as earliest shaping the doc- 
trines and guiding opinion in this 
country, Johannes Miiller and Von 
Baer, as taking the places of Haller 
and Cuvier on the continent ; and a 
host of other faithful workers in 
biology belonging to the earlier part 
of this century, such as those of 
G. Treviranus, J. F. Meckel, Cams, 
and many more. It would also be 
unjust to omit to mention here one 
of the earliest attempts to bring 
British opinion into a new channel, by 
the remarkable work entitled " Ves- 
tiges of Creation," which appeared in 
1844, nor to conceal from ourselves 
the unmerited ridicule and obloquy 
attempted to be thrown upon the 
author, not perhaps so much on ac- 
count of the many inaccuracies un- 
avoidable in an attempt at the time 
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to overtake so large a field, as di- 
rected against the dangerous tenden- 
cies supposed to lurk in its reasoning. 
To Himey more especially, and to 
Herbert Spencer, the greatest influ- 
ence on British thought in the same 
direction is to be ascnbed. 

Let us hope that in these times, 
when it has been found necessary to 
modify the older teleological views to 
so great an extent, although there 
may still be much that is unknown, 
and wide differences of opinion in 
regard to the nature and sequence of 
natural phenomena and the mode of 
their interpretation, all naturalists 
will now concur in one important 
principle, viz., that truthful observa- 
tion and candid judgment must alone 
be our guides in the interpretation of 
nature, and that that theory of crea- 
tion is most deserving of our adoption 
which is most consistent with the 
whole body of facts carefully observed 
and compared. 

To attempt to trace, within the 
limits to which my remarks must be 
confined, the influence which the 
progress of knowledge has exercised 
upon the scientific and general con- 
ception of biological doctrines would 
be impossible, for the modification 
of opinion on these subjects has pro- 
ceeded not less from the rapid ad- 
vance which our age has witnessed 
in the progress of general science, 
especially of physics and chemistry, 
than from that of departments be- 
longing to biology itself. 

Thus, to go no further than the 
most general laws of nature, the 
whole doctrine of the conservation 
and transmutation of force in phy- 
sics, so ably expounded to this As- 
sociation by Mr. Justice Grove, the 
theory of compound radicals and 
substitution, with the discovery of 
organic synthesis, in chemistry, and 
the more recent advance in specula- 
tion with regard to the molecular 
constitution and properties of matter, 
with which we must associate the 
names of our last President and of 



Clerk Maxwell, in completely changing 
the aspect of physical and chemic^ 
sciences within th* last thirty-five 
years, have paved the way for views 
of the constitution j,nd action of or- 
ganised bodies very different from 
those which could be formed at the 
time of the first meeting of the As- 
sociation in this place. And if, con- 
fining ourselves to the department of 
biology, we add the discovery by 
microscopical observation of the 
minuter elementary forms of organi- 
sation,, more especially as flowing 
from the comprehensive views of 
organised structure promulgated by 
Schleiden and Schwann nearly forty 
years ago, the later discovery and 
investigation of living protoplasmic 
substances, the accummated evidence 
of progressive types of animal and 
vegetable forms in the succession of 
superimposed strata composing the 
crust of the earth, the recent dis- 
coveries as to the conditions of life 
at great depths in the ocean, the vagt 
body of knowledge brought together 
by the labours of anatomists and 
physiologists as to the structure and 
functions of almost every plant and 
animal, and (still more, perhaps, 
than any other single branch of 
biological inquiry) if we note the 
rapid and immense progress which 
has been made during the last fifty 
years in the study of the entirely 
modem science of the development 
of living beings — ^we shall be able to 
form some conception of the enor- 
mous extension in our time of the 
basis of observation and fact from 
which biological phenomena may 
now be surveyed, and from which 
just views may be formed as to their 
mutual relations and general nature. 
f It is now familiarly known, that 
almost all (if not indeed all) the 
plants and animals existiujg on the 
earth's surface derive their origin 
from parents or previously-existing 
beings whose form and nature they 
closely reproduce in their life's his- 
tory. By far the greater number 
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sprinff from germs in the form of 
visible and known spores, seeds, or 
eggs. A few may be traced to germs, 
or to yestiges of the parental body, 
the exact nature of which may be 
doubtful ; and some, including even 
a certain number of those al^ pro- 
duced from known germs, are either 
constantly or occasionally multiplied 
by buddiuff, or by a process of 
cleayage or mrect and yisible division 
of the parent body. 

The germ constituting the basis of 
new formation, whether it have the 
form of spore, seed, or ovum, is of 
the simplest kind of organisation, 
and the process by which a new 
plant or animal is produced is neces- 
sarily one of gradual change and of 
advance from a simpler to a more 
complex form and structure : it is one 
of "evolution," or, as I would rather 
name it, "development." But be- 
fore proceeding to discuss the subject 
of development in the higher animals, 
it is right to advert to the preliminary 
and otten debated question, which 
naturally presents itself, viz. — Do all 
living or organised beings, without 
exception, spring from germs, or 
from any kind of organised matter 
that has belonged to parents ? or 
may there not be some, especially 
among the simpler forms (with re- 
gard indeed to which alone there has 
of late been any question), which are 
produced by the direct combination 
of their component elements, in the 
wjiy of the so-called spontaneous or 
equivocal generation, heterogenesis 
or abiogenesis ? 

The importance of the right solu- 
tion of this problem is not confined 
merely to the discovery of the mode 
of origin of the lowly organisms 
which have been the more immediate 
object of investigation by naturalists 
in recent times, but is one of much 
wider significance, seeing that, if it 
shall he satisfactorily proved or even 
rendered probable that in the coxLiae 
of cosmical development all t\ie 
various kinds of plants and animals 



have been gradually produced by 
evolution out of pre-existing simpler 
forms, and thus the whole series of 
organised beings in nature has beem. 
shown to be one of hereditary con- 
nection and derivation, then it would 
follow that the history of the ori^ 
of the simplest oiganisms may be me 
key to that of tne first commence- 
ment of life upon the earth's surface, 
and the explanation of the relation 
in which the whole succeeding pro- 
genies stand to their parental stocks. 

From the very lucid and masterly 
view of this subject, given by ProL 
Huxley in his address to the Associa- 
tion at Liverpool, so recently as in 
1870, in which the conclusion he 
formed was based very much on the 
exhaustive and admirable researches 
of Pasteur, I mi^ht almost have dis- 
pensed with making further reference 
to it now, but for the very confident 
statements since made by the sup- 
porters of the doctrine of abiogenesis, 
among whom Dr. Bastian stands 
most prominent in this country, and 
for the circumstance that the life- 
history of many of the lower organ- 
isms was still imperfectly known. 

During the last seven or eight 
years, however, renewed investiga- 
tions by most competent inquirers 
have followed one another in quick 
succession, from a review of which 
we cannot but arrive at a conclusion 
adverse to the theory of heterogenesis 
— viz., that no development of or- 
ganisms, even of the most simple 
kind, has been satisfactorily observed 
to occur in circumstances which en- 
tirely excluded the possibility of their 
being descended from germs, or equi- 
valent formative particles, belonging 
to pre-existing bodies of a similar 
kind. [I can do no more now than 
name the authors of the most con- 
clusive experiments on this subject, 
which I do nearly in the order of the 
publication of their researches, 
those of Mr. W. N. Hartley in 187 
'^^Bst^. '^o^'b ^tA E.«.y Lankester i 
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and the following years, Dr. "W. 
Roberts in 1874, rrofessor Lister in 

1875, and most recently of Professor 
Tyndall, Professor Cohn, and of 
Messrs. Dallinger and Drysdale. I 
may refer to Dr. Bastian's paper in 
Nature of June 30, 1870, and to his 
two works, "The Origin of the 
Lowest Organisms,** and "The Be- 
ginnings of Life." Mr. Hartley's 
researches, which were commenced 
in 1865, are described in a paper 
printed in the Proceedings of the 
Royal Society for 1872, and in his 
** Lectures on Air,'* 2nd edition, 

1876, where an interesting account 
of the whole subject will be found. 
The experiments of Mr. Pode, of 
Oxford, and Professor Ray Lankester 
are described in a paper on the 
** Development of Bacteria in Or- 
ganic Infusions," in the Royal So- 
ciety's Proceedings for 1873, p. 349. 
Dr. Burdon Sanderson's researches 
are contained in the ** Reports of the 
Medical Officer of the Privy Coun- 
cil,'' and in various papers in Nature; 
Dr. W. Roberts's paper is printed in 
the Transactions of the Koyal So- 
ciety for 1874, vol clxiv. p. 457. 
Professor Lister's ** Contribution to 
the Germ Tlieory of Putrefaction, 
and other Fermentative Changes," 
&c. , is contained in the Transactions 
of the Royal Society of Edinburgh 
for 1875, p. 313, and is also given 
in Nature. Professor Tyndall's re- 
searches are described in his papers 
in the Proceedings of the Royal So- 
ciety during the last two years. The 
work of Professor Cohn, of Breslau, 
entitled "Beitrage zur Biologic der 
Pflanzen," 1873-6, contains many 
memoirs bearing upon this subject, 
which have been partly published in 
abstract in the Microscopical Journal, 
in which also will be found, in a 
series of contributions extending from 
1873 to the present time, the in- 
teresting observations of Mr. W. H. 
Dallinger and Dr. J. Drysdale.] 

But, admitting that the evidence 
^m direct experiment is such, aa 
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entirely to shut us out from enter- 
taining the view that spontaneous 
feneration occurs in the present con- 
dition of the earth, we are not re- 
lieved from the difficulty of explain- 
ing how living organisms or their 
germs first ma^e their appearance ; 
nor are we debarred from attempting 
to form hypothesis as to how this 
may have taken place. First, upon 
the theory of evolution, which, 
strictly carried out, supposes the 
more complex organisms to be de- 
rived from the more simple, it might 
be held that the conditions affecting 
the combination of the primary ele- 
ments of matter into organic forms 
may at one time have been different 
from those which now prevail ; and 
that, under those different condi- 
tions, abiogenesis may have been 
possible, and may have operated to 
lay the foundations of organic life in 
the simpler forms in which it at first 
appeared — a state of things which 
can only be vaguely surmised, but in 
regard to which no exact information 
can be obtained. Or, secondly, eva- 
ding the difficulty of strict cosmical 
evolution, we might suppose that 
vital conditions may have been coeval 
with the first exii^nce of physical 
and chemical properties in the rest 
of natural bodies. But this hypoth- 
esis would be exposed to the objection 
that, according to the cosmical view 
generally held by physicists, the 
whole materials composing the earth 
have originally been subject to in- 
candescent heat. Nor is the diffi- 
culty abolished, but only removed to 
a more remote period by the supposi- 
tion of the transport of germs from 
another planet or their introduction 
by means of meteorites or meteoric 
dust ; for, besides the objection, 
arising from the circumstance that 
these bodies must have been sub- 
jected to a very high temperature, we 
should still have everythmg to learn 
as to the way in \? Qk.K -^Jca. 5^sKSjai. 
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The incompleteness of the geologi- 
cal record leaves us in the dark as to 
the time at wMch the first dawnings 
of life appeared in the lower strata of 
the earth s surface. The most recent 
researches tend to carry the origin of 
life back to a much earlier period 
than was at one time believed, and 
if the famous Eozoon be admitted as 
evidence, even into that of the Lau- 
rentian strata. But even if doubts 
should prevail with regard to the 
presence of definite organised forms 
in the older sedimentary strata, the 
occurrence in them of carbon in the 
form of graphite in large quantities 
makes the previous existence of living 
organisms at least possible, and it 
may be that the complete metamor- 
phosis which these rocks have under- 
gone, has entirely removed all definite 
traces of organisation. 

Nor have we the means from geo- 
logical data of determining whether 
the beings of the vegetable or of the 
animal kingdom first made their ap- 
pearance. If we adopt the view 
which has for some time been enter- 
tained by physiologists that animals 
are entirely deT)endeut, directly or 
indirectly, on plants for the material 
which constitutes their living sub- 
stance, and that plants, as construc- 
tive agents, alone have the power to 
bring together the elements of life- 
less matter from such states as car- 
bonic acid, water, and ammonia, into 
the condition of the living solid, the 
inference would be inevitable, at 
least for the great majority of the 
animal creation, that they must have 
been preceded by plants. But palae- 
ontology is as yet silent on this in- 
teresting question ; and, if we con- 
sider the remarkable approach which 
is made in structure and properties 
between the lowest and simplest 
members of the two kingdoms of 
or^nic nature, so that at last all 
distinction between them seems en- 
tirely to vanish^ and a set of oxgaii- 
isms is found which partake eqwaWy 
of animal and vegetable cliaractexs 



or, rather, exhibit properties which 
are common to them both, we shall 
hesitate to postulate confidently for 
the primitive antecedence of vegeta- 
ble life, although, perhaps, in later 
epochs the pre-existence of vegeta- 
bles ma^ be looked upon as necessaiy 
to the life of more developed animal 
or^nisms. 

The reflection forces itself npon 
us that we are just as ignorant of the 
mode of first origin of all the com- 
pounds of the inor^^ic elements as 
we are of that of hving matter ; and 
we may therefore be excused if we 
suspend all theory and conjecture 
until we shall be guided to more 
reliable hypotheses through the plain 
track of observation and experiment. 

The practical applications of the 
increased knowledge of the origin of 
minute animal and vegetable organ- 
isms are so numerous, that it would 
occupy a much lon^r time than is 
at my disposal to give any detailed 
account of them j but they are of 
such immense importance in their 
commercial, social, and sanitary re- 
lations, that they ought never to be 
lost sight of. 

It is now proved beyond doubt, 
that the origin of putrefaction and 
fermentation is dependent on the 
presence in the substances which are 
the seat of change in these processes, 
or in the surrounding air, of the 
germs of minute organisms of an 
animal or vegetable nature, and that 
the maintenance of the chemical 
changes in which these processes 
mainly consist, is coincident with and 
casually (if not essentially) dependent 
upon the growth and multiplication 
01 these organisms. 

Professor Lister had the merit of 
being the first to apply the germ- 
theory of putrefaction to explain the 
formation of putrid mattei-s in the 
living body ; and he has founded on 
this theory the now well-known anti- 
s.e\»\,\c XrcivsLXrov^wX. <^1 ^oMwds^ the im- 
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Tlie success or failure of plans for 
the preservation of meat and other 
articles of food, without question 
depends on the possibility of the com- 
plete exclusion of the geims which 
are the cause of putrefaction and fer- 
mentation ; and their management 
must therefore be founded on the 
most accurate knowledge of these 
organisms, and the circumstances in- 
fluencing the persistence of their 
vitality and the vigour of their 
growth. 

The theory of biogenesis has also 
lately been the guide in the investi- 
gation of the causes of various forms 
of disease, both in the lower animals 
and in man, with the result of show- 
•ing that in many of them the in- 
fective substance consists in all pro- 
bability of germs of minute animal 
or vegetable organisms. 

There is very great probability, 
indeed, that all the zymotic diseases, 
by which we understand the various 
forms of fevers, have a similar origin. 
As has been well remarked by Baxter 
in an able paper on " The Action of 
Disinfectants,'* the analogies of ac- 
tion of contagia are similar to those 
of septic organisms,** not to pro- 
cesses simply of oxidation or deoxi- 
dation. 'Hiese organisms, studied in 
suitable fluids, multiply indefinitely 
when introduced in all but infini- 
tesimal proportions. Thus they are, 
as near as we can perceive, the very 
essence of contagia. [For the most 
interesting information on this sub- 
ject, I cannot do better than refer to 
the very able reports by Dr. Burdon 
Sanderson in the "Reports of the 
Medical Officer of the Privy Coun- 
cU,*' 1873, 1874, and 1876.] 

Leaving, however, these and many 
other general questions regarding the 
origin of the lowest forms of animal 
and vegetable life, let us now turn 
our attention to the mode of develop- 
ment of a new being in those be- 
longing to the higher groups. The 

general nature of the formative pio- _ - . 

cesB, in all instances where fertiUaed \ "ft^ ^xxtCcifcT T^jaftssxfiassa. >X 



ferms are produced, will be best un- 
erstood by a short sketch of the 
Shenomena ascertained to occur in 
ifferent kinds of plants. 
In the higher or phanerogamic 
plants it is generally well known that 
the combination of two parts of the 
flower is necessary to the production 
of a seed containing the embryo or 
young plant. Begmning with the 
discovery of the poUen tubes by 
Amici in 1823, the careful and mi- 
nute investigations of a lon^ line of 
illustrious vegetable physiologists 
have brought to li^ht the details of 
the process by which fertilisation is 
eflected, and have shown in fact how 
the minute tube developed from the 
inner membrane of the pollen-granule, 
as soon as it falls upon the stigmatic 
tissue of the seed-bearinfi; plant, in- 
sinuates itself by a rapid process of 
development between tne cells of the 
style, and reaches at last the ovule, 
in the interior of which is the embryo- 
sac ; how, having passed into the 
micropyle, or orifice of the ovule, it 
makes its way to the embryo-sac ; 
how a minute portion of the fertilising 
substance of the fovilla transudes 
from the pollen tube into the cavity 
of the embryo-sac, in which by this 
time a certain portion of the proto- 
plasm has become diflerentiatea into 
the germinal vesicle, thereby stimu- 
lating it to further growth and de- 
velopment, the earliest phenomena of 
which manifest themselves by the 
formation of an investing cell-wall, 
and by the occurrence of cell-division, 
which results in the formation of the 
embryo or plantule of the seed. 

Thus it appears that the essential 
part of the process of production in 
phanerogamic plants is the forma- 
tion in the parent plant of cells of 
two diflerent kinds, which by them- 
selves have little or no independent 
power of farther growth, but which, 
by their union, give rise to a product 
in which the power ot dsB^^'2^gsasscis.>a» 
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known that the same law prevails 
in all the remaining members of the 
vegetable kingdom, with the excep- 
tion only of the very simplest forms. 
It will be observed that I leave en- 
tirely out of view the whole subject 
of the multiplication of plants by 
budding or simple division. 

In viewing the reproductive pro- 
cess in the series of cryptogamic 
plants, two facts at once strike us as 
remarkable in the modifications which 
are observed to accompany the forma- 
tion of a productive germ, viz. : First, 
that the difference between the two 
productive elements becomes, as it 
were,more prominent, or more highly 
specialised, in the cryptosamic nian 
in the phanerogamic plants ; and 
second, that in the simpler and lower 
forms this difference gradually dis- 
appears till it is lost in the complete 
uniformity of the productive elements. 
Thus, in the whole tribe of the 
ferns and vascular cryptograms, in 
the higher algse and lungi, in the 
characeae and in the mosses, the 
differentiation of the productive ele- 
ments is earned to a very high de- 
gi*ee ; for while that belonging to the 
embryo or germ presents the struc- 
ture of a simple cell which remains 
at rest, or in a comparatively passive 
state, and, absorbing into itself the 
substance of the other, becomes the 
seat of subsequent development ; the 
other, corresponding to the pollen 
of the staminiferous phanerogam, is 
usually separated from the place of 
its formation, and having undergone 
a peculiar modification of structure 
by which it acquires active moving 
cilia, it changes place, and is directed 
towards the germinal structure, and 
coming in contact with its elemen- 
tary cell, is more or less absorbed, 
or lost in the fertilising process. 
The protoplasm of the germinal cell, 
thus acted on and fertilised, then 
proceeds to undergo the changes of 
development by which the foundation 
is laid for the new plant. 
In the algae and fungi, liowever 



there are gradations of the differentia- 
tion of the two reproductive cells, 
which are of the greatest interest in 
leading to a comprehension of the 
general nature of the formative pro- 
cess. For in the lower and simpler 
forms of these plants, such as the 
Desmidiae, Mesocarpese, and other 
Conjugatss, we find that there is no 
distmction in structure or form to be 
perceived between the two cells 
which unite or undergo conjugation ; 
and a complete fusion or intermixture 
of the two masses of protoplasm re- 
sults in the production of a single, 
usually sphencal, mass holding the 
place of an embryo. And that there 
IS an absence of specialisation between 
the two uniting ceUs is clearly shown 
in both Desmidium and Mesocarpus, 
by the fact that the embryo or zygos- 
pore is formed in the mass resulting 
from the imion of the protruded por- 
tions of the two cells ; and in more 
ordinary cases, as in Spirogyra, where 
the embryo is formed in one of the 
two cells, it seems to be indifferent 
in which of them it is formed. 

From this, which may be regarded 
as the most elementary type of new 
production by the union of the two 
cells, the transition is not a great one 
to the development of a progeny 
without any such union. We might 
conjecture, then, that the capacity 
for separate or individual existence 
extends in the lowest organisms to 
the whole, or to each structural ele- 
ment of their organisation, while as 
we rise in the scale of vegetable life 
(and the same view might apply to 
the animal kingdom) this capacity is 
more and more divided between the 
two productive elements, or, at least, 
is only called into full action by 
their combination. 

The germinal element consists of 
a simple primordial cell, varying in 
different kinds of plants, but in all 
of them probably containing the 
essential substance protoplasm, and 
\\ieT£io§}t VcKaifedia.te result or effect 
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T}y repeated fissiparoos division of the 
previously-existmg cells. The new 
individual resulting from this cellu- 
lar growth usually remains within 
the parent body, without, however, 
direct union or continuity of tissue, 
till the embryo has attained some 
advancement, as in the well-known 
case of the seeds of a phanerogam ; 
but there are many varieties in the 
mode of its disposal among the lower 
plants. 

A remarkable exception to the 
more direct relation of the process of 
fertilisation to the formation of the 
new indvidual or embryo occurs in 
some plants, simulating in some re- 
spects that kind of variation in ani- 
mal reproduction which has been 
named alternate generation. A well- 
known instance of this belongs to 
the vascular cryptogams. The pro- 
thallium of the ferns, for example, 
results from the development of so- 
called spores or imicellular buds, 
which are familiar as being formed 
in small capsules on the lower leaf- 
surface ; and in this prothallium, 
when it has reached a certain stage 
^f vegetation, there are formed the 
archegonia, containing the oospheres, 
or germ cells, which are fertilised by 
the moving ciliated particles deve- 
loped in the cells of the antheridia, 
' leading to the production of a new 
spore-bearing plant. 

Recent researches have also called 
attention to the remarkable arrange- 
ments in phanerogamic plants for the 
prevention of fertilisation of the 
pistils by pollen from the same 
flower, or even from the same plant. 
In the latter case this is effected by 
the separation of stamens and pistils 
in different flowers on the same, or 
on different plants. In the former 
case, where both organs occur in the 
same flower, the adaptations, whe- 
ther of a mechanical or of a physio- 
logical chararacter, by whicn self- 
fertilisation is prevented, as ascer- 

teined by numerous recent inyesUga- ^ — „ _ , 

tioBs (among which those of Darwin \ to a^, '^feXet^xa^, «sv^^d»?(vw 



are most conspicuous), are of the 
most varied and often the most com- 
plicated kind. 

Let us now turn to the considera- 
tion of the development of animals, 
and let me say in the outset that it 
will be necessary for me to confine 
my remarks chiefly to the higher or 
vertebrated animals, and to certain 
parts only of the history of their 
development ; more particularly the 
structure and formation of the ovum 
or eggf its earlier developmental 
changes, and the relation of these to 
the formation of the new animal. 

I cannot enter upon the considera- 
tion of this topic without adverting 
to the very recent acquisition of some 
of the most important facts upon 
which this branch of knowledge is 
founded ; and I feel it to bepecimarly 
appropriate, in the year of his death, 
to refer to a biologist whose labours 
contributed more powerfully than 
those of any other person to give to 
animal embryology the character of 
a systematic branch of science, and 
to whom we owe some most important 
original discoveries, — I mean Karl 
Ernst von Baer, of Konigsberg, St. 
Petersburg, and Dorpat. 

Of observers who, previous to Von 
Baer, were mainly mstrumental in 
preparing the way for the creation of 
a more exact modem science of em- 
bryology only two can be mentioned, 
viz., Caspar Frederick Wolff, of St. 
Petersburg, well known as the author 
of a work entitled ** Theoria Genera- 
tionis,** published in 1769, by which 
the epigenesiSf or actual formation of 
the organs in a new being, was first 
demonstrated, and Christian Pander, 
who, by his researches made at Wiirz- 
burg, explained, in a work published 
in 1817, the principal changes by 
which the-embryo arises and is formed. 

Von Baer was bom in the Russian 
province of Esthonia, on February 
29, 1792. After having been fifteen 
years i^rofe»»icst va. >iJft& Yrsiasisacik^'oac- 
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years later been appointed to a newly 
established professorship of Compara- 
tive Anatomy and Physiology, he 
remained in that city for nearly 
thirty years as the most zealous and 
able promoter of scientific education 
and research, stimulating and guiding 
all around him by his unexampled 
activity, comprehensive and original 
views, sound judgment, and cordial 
co-operation. In 1868, at the age of 
seventy-six, he retired to Dorpat, 
from the University of which he had 
received his degree in 1814, and con- 
tinned stiU to occupy himself with 
working and writing in his favourite 
subjects, as well as interesting him- 
self in everything that was related to 
educational and scientific progress, to 
very near the time of nis death, 
which occurred on November 28, 
1876, in his eighty-fifth year. 

Although von Baer's researches, 
according to the light in which we 
may now view them, contributed in 
no small degree to the introduction 
of the newer views of the morpho- 
logical relations of organic structure 
which have culminated in the Theory 
of Descent, yet he was unwilling to 
adopt the views of Darwin ; and one 
of his latest writings, completed in 
the last year of his life, was in vigo- 
rous opposition to that doctrine. 

It would have been most interest- 
ing and instructive to trace the his- 
toiy of the progress of discovery in 
embryology from the period of Von 
Baer down to the present time, but 
such a history would not be suitable 
to the purpose of this address ; and 
I can only venture here, in addition 
to Rathke, the colleague of Baer in 
Konigsberg, to select two names out 
of the long list of distinguished 
workers in this field during the last 
forty years^-viz. : Thomas Bischoff", 
of Giessen and Munich, to whom we 
owe the greatest progress in the 
knowledge of the development of 
mammals, by his several memoirs, 
appearing from 1842 to 1864 ; and 
Jtohert Semak, of Berlin, whose re- 



searches on the development of 
birds and batrachia, appearing from 
1850 to 1855, gave greatly increased 
exactness and extension to the general 
study of development. 

The germinal element, from which, 
when fertilised, the new animal is 
derived, is contained within the 
animal ovum, or egg — a compact{and 
definite mass of organic matter, in 
which, notwithstanding great appa- 
rent variations, there is maintamed 
throughout all the members of the 
animal kingdom (excepting the pro- 
tozoa, which are destitute of true ova) 
a greater uniformity, in some respects, 
than belongs to the germinal product 
of plants. 

Usually more or less spherical in 
form, the animal ovum presents the 
essential characters of ''a complete 
cell," in the signification given by 
Schwann to that term. The germinal 
substance is enclosed by an external 
vesicular membrane or cell-vxill. 
Within this covering the cell-sitb' 
stance, generally named yolk or vi- 
tellus, from the analogy of the fowl's 
egg, consists, to a greater or less 
extent, of a mass of protoplasm, and 
imbedded in this mass, in a determi- 
nate situation, there is found a 
smaller internal vesicular body, the 
germinal-vesicle or nucleus, with its 
more or less constant or variable 
macula or nucleolus. 

Now, the first thing which strikes 
us as remarkable connected with the 
ovum, is the very great variation in 
size as compared with the entire 
animal, while in all of them the 
same simple or elementary structure 
is maintained, The ovum of mam- 
mals is, for example, a compara- 
tively small body, of which the 
average diameter is about the l-150th 
of an inch, and which consequently 
scarcely weighs more than a very 
minute fraction of a ffrain, whicn 
may be calculated perhaps only at 
the l-12000th part. And further, in 
two animals differing so widely in 
size as the elephant and the mouse. 
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tlie weights of which may be held to 
stand towards each other in the pro- 
portion of 150,000 to 1, there is 
scarcely any difiference in the size of 
the mature ovum. 

On the other hand, if we compare 
this small ovum of the mammal 
with the yolk of the egg in the 
common fowl, the part to which it 
most nearly corresponds, it may be 
estimated that the latter body would 
contain above three millions of the 
smaller ova of a mammal. 

The attribute of size, however, in 
natural objects, ceases to excite feel- 
ings of wonder or surprise as our 
knowledge of them increases, whe- 
ther that be by familiar observation 
or by more scientific research. We 
need not, at all events, on account of 
the apparent minuteness of the ovum 
of tne mammifer, or of any other 
animal, have any doubts as to the 
presence of a sufficient amount of 
germinal substance for explaining in 
the most materialistic fashion thh 
transmission of the organic and other 
properties and resemb^ces between 
the parent and offspring. For we 
are led to believe, by those who have 
recently given their attention to the 
size of molecules composing both 
living and dead matter, that m such 
a body as this minute ovum of the 
manmial, there may be as many as 
five thousand billions of molecules, 
and even if we restrict ourselves to 
the smallest germinal vesicle, and, 
indeed, to the smallest germinal par- 
ticle which might be made visible by 
the highest microscopic enlargement, 
there are still sufficient molecules for 
all the requirements of the most 
exacting material biologist. 

According to a calculation made 
l*y Mr. Sorby, the number of mole- 
cnles in the germinal vesicle of the 
mammalian ovum is such, that if one 
molecule were to be lost in every 
second of time, the whole would not 
be exhausted in seventeen jrears. 
[See Address to the Microscojac So- 
cirty in JounuU qf MieroaoopiecU 



Science, vol. xv. p. 225, and Ndturef 
vol. xiii. p. 832. See also Darwin 
on Pangenesis, in his work on " Va- 
riations," &c. (1868), vol. ii. p. 874, 
and the Review by Kay Lankest^ of 
Haeckel's work, '* Perigenesis der 
Blastidule," &c., in Nature for 1876, 
p. 235 and Ray Lankester's Essay on 
** Comparative Lon^evit^," 1870.] 

This great dispantv ot size is, how- 
ever, connected with an important 
difference in the disposiition of the yolk- 
substance, accordmg to which ova 
may be distinguished as of two kinds, 
the large and the small yoked ova, 
between which there are also many 
intermediate gradations. The larger 
yolked ova belong to the whole tnoe 
of birds, scaly reptiles, osseous and 
cartilaginous fishes, and the cephalo- 
pods among the invertebrates ; and 
are distinguished by the strictly ger- 
minal part or protoplasm being col- 
lected into a small disc, known 
familiarly as the cicatricula of the 
fowl's eggf and to be seen as a whitish 
spot on that side of the yolk which 
naturally floats uppermost; while 
the rest of the yolk, of a depeer 
yellow colour, contains a large quan- 
tity of vitelline granules or ^oonles 
of a different chemical nature £rom 
the protoplasm. 

The phenomena of embryonic de- 
velopment are, in the first instance 
at least, confined to the germinal 
disc, and the rest of the yolk serves 
in a secondary or more remote 
manner to furnish materials for nour- 
ishment of the embryo and its 
accessory parts. Thus we distin- 
guish the germinal from the nutri- 
tive or food yolk, or, as the younger 
Van Beneden has named them, uie 
protoplasm and the deutoplasm. 

In the smaller ovum of the mam- 
mal, on the other hand, it seems as 
if the whole, or nearly the whole, of 
the yolk were protoplasmic or ^prmi- 
naL There may be some admixture 
of yolk-granules; but there is not 
the marked separation or limitation 
of the protoplasmic sabstance whieh 
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is 80 distinct in birds, and the earliest 
changes of development extend to 
the whole component substance of 
the yolk, or, m other words, the 
yolk is entirely germinal. Hence 
some have given the names of Tnero- 
liable and holoblastic, meaning par- 
tially and entirely germinal, to these 
two contrasting forms of ova. There 
are many of the invertebrate animals 
of which the ova present the same 
entirely germinal arrangement as in 
those of mammals, and the amphi' 
orus may be included in the same 
group. 

The amphibia stand in some mea- 
sure between the two extremes ; the 
purely protoplasmic or germinal part 
occupying one side, and the nutritive 
or vitelline the other. But among 
the invertebrates the gradations are 
often such as to make it difficult to 
determine under which group the 
ova should be placed. 

The genesis or formation of the 
ovum itself, if it be considered with 
reference to its first origin, carries us 
back to a very early period of the 
formation of the parent in which it 
is produced ; ana it is one of the 
most interesting problems to deter- 
mine what is the source of the cells 
in the parent from which the ova 
originally spring- All that I can 
venture to say at present in regard 
to this point is, that the primordial 
ova or germs appear in the parental 
body while still embryonic, at a very 
early period of its development, and 
clearly derive their origin from a 
deeply-seated part of the formative 
cells which are undergoing trans- 
formation into the primitive organs ; 
but the exact seat of the origin of 
the reproductive cells is still a matter 
of doubt. 

When the ovum attains its full 
maturity in the ovary, the seat of its 
formation within the parent, it is 
separated from that organ, and when 
perfected proceeds to undergo embry- 
onic development ; a marked dif- 
ference in this respect existing 



between the germinal product of the 
higher plants and animals. 

The period of maturation of the 
ovum IS marked in the greater 
number of animals by a series of 
phenomena which have generally 
been interpreted as the extrusion 
or absorption of the germinal vesicle ; 
and various observers have actually 
traced the steps of the process by 
which that vesicle appears to leave 
the yolk and is lost to sight, or has 
passed into the space between the 
yolk and its membrane in the shape 
of the peculiar hyaline bodies named 
the polar or directing globules. But 
recent researches, afterwards to be 
referred to, tend to show that some 
part at least of the substance of the 
germinal vesicle remains to form, 
when combined with the fertilising 
element, the newly-endowed basis of 
future development. 

Among the earliest changes to 
which the perfect animal ovum is 
subject, I have first to refer to the 
segmentation of the germ, a series of 
phenomena the observation of which 
nas been productive of most impor- 
tant results in leading to a compre- 
hension of the intimate nature of the 
formative process, and which is of 
the deepest interest both in a mor- 
phological and histological point of 
view. This process, wMch was first 
distinctly observed by Prevost and 
Dumas more than fifty years ago, and 
is now known to occur in all animal 
ova, consists essentially in the cleavage 
or splitting up of the protoplasmic 
substance of the yolk, by which it 
becomes rapidly subdivided into 
smaller and more numerous elements, 
so as at last to give rise to the pro- 
duction of an organised stratum of 
cells out of which by subsequent 
changes the embryo is formed. 

The process of yolk segmentation 
may at once be distinguished as of 
two kinds, according as it affects, in 
the small-yolked ova, the whole mass 
of the yolk simultaneously, or, in the 
large-yolked ova, is limited to only 
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one part of it. The cleavage processi 
in fact, affects the genninu and not 
the food-y^; so that to take the 
two most contrasting instances of the 
bird and mammal to which I have 
before referred, it appears that while 
the mammal's ovum undergoes entire 
segmentation, this process is confined 
to the substance of the cicatricnla or 
germinal disc of the bird's egg. This 
process, which is essentially one of 
cell-division, is also in some measure 
one of cell-formation. The best idea 
of its nature will be obtained from a^ 
short description of the total segmen-^ 
tation occurring in the mammal's 
ovum. 

When, as before mentioned, the 
germinal vesicle has been in part 
extruded or lost to sight, the whole 
yolk-substance of the ovum forms a 
nearly uniform mass of finely granular 
protoplasm, enclosed within the ex- 
ternal ceU-membrane. Within a few 
hours later a clear nucleus has arisen 
in this mass. To this more definite 
form of organisation, assumed by the 
germinal substance of the future 
animal which is about to be the sub- 
ject of the segmenting process, the 
name of the first segmentsphere may 
be given. 

By the process of cleavage, which 
now begins, this first segment-sphere 
and its nucleus undergo division into 
two nucleated spheres of smaller size, 
the whole substance of the yolk, in a 
holoblastic ovum, such as that of the 
mammal, being involved in Uie seg- 
menting process. 

The second stage of division foUows 
after the lapse of a few hours, and 
results in the formation of four nu- 
cleated scCTient-spheres ; and the 
process of division being repeated in 
a certain definite order, there result 
in the succeeding stages, that is, the 
third, fourth, fith, and up to the 
tenth, the . numbers of 8, 12, 16, 
24, 32, 48, 64, and 96, nucleated 
yolk-spheres, germ-spheres, or forma- 
tive cells. 

In the rabbit's ovum the tenth 



stage is reached in less than three 
days; and as during that time the 
size of the whole ovum has undergone 
very little increase, it follows that 
the spheres of each succeeding set, 
as they become more numerous, have 
diminished greatly in size. These 
segment-spheres are all destitute of 
external membrane, but are distinctly 
nucleated ; and their protoplasmic 
substance is more or less granular, 
presenting the usual histological char- 
acters of growing cells. 

By the time that segmentation has 
reached the seventh or eighth stage, 
when 32 or 48 spheres have been 
formed, the ovum has assumed the 
appearance of a mulberry, in which 
the outer smaller spheres, closely 
massed together, project slightly and 
uniformly over the whole sunace ; 
while the interior of the ball is filled 
with cells of a somewhat larger size 
and a more opaque granular aspect, 
also resulting from the process of 
segmentation. 

Already, however, the mutual com- 
pression of the spheres or cells on the 
surface, by their crowding together, 
has led to the flattening of their 
adjacent sides ; and by the time the 
tenth stage is reached, when the 
whole number of the cells is about 
96, the more advanced superficial 
cells having ranged themselves closely 
together, form a nucleated cellular 
layer or covering of the yolk, 
enclosing within them the larger and 
more opaque cells, derived lie the 
first from the segmenting process. 
In a more advanced stage, the deeper 
ceUs now referred to having also 
taken the form of a layer, there results 
at last the bilaminar blastoderm or 
embryonic germinal membrane. 

The process of partial segmenta- 
tion, such as occurs in the bird's e^, 
though perhaps fundamentally the 
same as that of the mammal pre- 
viously described, stands in a diffe- 
rent relation to the parts of the 
whole yolk or egg, and consequently 
differs in its general phenomena. 
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The segmentation is mainly restricted 
in the meroblastic ova of birds to the 
genninal disc or cicatricula, and does 
not immediately involve any part of 
the larger remainder of the yolk. 
This takes place during the time of 
the descent of the yolk through the 
oyiduct, when the yolk is receiving 
the covering of the white or albumen, 
the membrane and the shell, previous 
to being laid — a progress, which, in 
the common domestic fowl, usually 
occupies less than twenty-four hours. 
Corresponding essentially to the more 
complete segmentation of the mam> 
mal s ovum, the process leads to the 
same result in the production of two 
layers of nucleated formative cells in 
the orimnal seat of a protoplasmic 
disc ; a bilaminar blastoderm result* 
ing as in the mammal's ovum, though 
in a somewhat different relation to 
the yolk. 

I will not fatigue you with a descrip- 
tion of the details of these phenomena, 
interesting as they may be, but only 
mention generally that they consist 
in the formation of deep fissures run- 
ning from the surface into the sub- 
stance of the germ-disc. The first of 
these fissures crosses the disc in a 
determinate direction, dividing it 
into two nearly equal semicircular 
parts. In the next stage another fis- 
sure, crossing the first nearly at right 
angles, produces four angular seg- 
ments. Then come four intei-vening 
radial fissures, which subdivide the 
four segments into eight ; and next 
afterwards the central angles of these 
eight radial segments are cut off from 
their peripheral portions by a diffe- 
rent fissure, which may be compared 
to one of the parallels of latitude on 
the globe near the pole where the 
radial or longitude fissures converge. 
And so thereafter, by the succession 
and alternation of radial and circular 
clefta, which, however, as they ex- 
tend outwards, come soon to lose 
their regularity, the whole eeTminal 
disc is divided into the two layers oi 
nucleated cells, constituting tlie 



blastoderma or germinal membrane 
of Pander and all subsequent embiy- 
ologists. [The more exact nature of 
the process of segmentation was first 
made known by the interesting re* 
searches of Bag^, in 1841, and more 
especially of KoUiker, in 1843. The 
phenomena of complete segmentation 
were first fully describ^ in the 
mammal's ovum in Bischoff's ** De- 
scription of the Development of the 
Rabbit," 1842, and followed out 
in his succeeding " Memoirs on the 
Dog, Guinea-pig, and Roe-deer." 
The phenomena of partial se^enta- 
tion were first made known, in their 
more exact form, by Kolliker's 
** Researches on the Development of 
the Cephalopoda," published in 1844. 
In birds the process was first de- 
scribed by Bergmann in 1846, and 
more fully by Coste in 1848.] If a 
laid egg lie subjected to the heat of 
incubation for eight or ten hours, the 
cicatricula, now converted into this 
segmented blastoderm, is found to be 
considerably expanded by a rapid 
multiplication of its constituent cells, 
and m as many more hours, by 
further changes in its substance, the 
first lineaments of the chick begin to 
make their appearance. Similar 
changes affect the blastoderm of the 
mammal, and thus it appears that 
the result of segmentation, in the 
bird, as well as in the mammal and 
other animals, is the production of an 
organised laminar substratum, which 
is the seat of the subsequent em- 
bryonic development. 

I must still request your attention 
to some details connected with the 
process of segmentation, which bear 
upon the question of the origin of the 
new cells, and on which recent re- 
search has thrown a new and un- 
expected light. 

With respect to the nature of the 

first segment-sphere of the ovum and 

the source of its nucleus, as well as 

oi \X\ft other segment-spheres or 

ce^Xa 'w\iic)a. i^o^ ^sw^ ^thar in 
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division, it appears probable from 
the researches of several indepen- 
dent observers, and more especially 
of Edward van Beneden and 
Oscar Hertwig, that in the course 
of the extrusion of the germinal 
vesicle, a small portion of it remains 
behind in the form of a minute mass 
of hyaline substance, to which Van 
Beneden has given the name of jpro- 
nv/cleiLS, and that, as the result of the 
fertilising process, there is formed a 
second smiilar hyaline globule or 
pronucleus, situated near the surface, 
which gradually travels towards the 
centre and unites with the first pro- 
nucleus ; and that these two pronuclei, 
being fused together, form the true 
nucleus ; of the first segment-sphere. 
According to this view, the original 
germinal vesicle, when it disappears, 
or is lost to sight, as described oy so 
many embryologists, is not dissipated, 
but only undergoes changes leading 
to the formation of the new and more 
highly endowed nucleus of the first 
embryonic or segmental sphere. It 
further appears that the sub-division 
of each segmenting mass is preceded 
by a change and division of the 
nucleus, and that this division of the 
nucleus is accompanied by the pecu- 
liar phenomenon of a double conical 
or spindle-shaped radial lineation of 
the protoplasm, which if we were in- 
clined to speculate as to its nature, 
«ems almost as if it marked out the 
lines of molecular force acting in the 
organising process. These lines, 
however, it will be understood, if 
visible with the microscope, even of 
the highest magnifying power yet at- 
tained, belong to much larger particles 
than those of the supposed molecules 
of the physicist ; but considered in 
connection with what we know of the 
movements which frequently precede 
the act of division of the yolk- 
spheres, we seem in this phenomenon 
to have made some near approach to 
the observation of the direction in 



act. The observations just referred 
to as to the division of the nuclues 
are so novel and of such deep interest, 
that I am tempted to add here a short 
abstract of tneir more important 
results from a very clear account 
given of them by Dr. John Priestley, 
of Owens College, Manchester, in the 
Joumial of Miscroseqpical Sdence, for 
April, 1876. 

With respect to the nature of the 
blastoderm, the organised cellular 
stratum resulting from segmentation, 
and its relation to the previous con- 
dition of the ovum on the one hand, 
and the future embryo on the other, 
there is presented to us, by modern 
research, the interesting view that 
the blastoderm consists, after com- 
pletion of the segmenting process, of 
two layers of cells, an outer or upper, 
usually composed of smaller, clearer, 
and more compact nucleated cells, 
named ectoderm, or epihlast, and an. 
inner or lower, consisting of cells 
which are somewhat larger, more 
opaque, and granular, but also nucle- 
ated, and named endoderm, or hypo* 
hlasL 

In the meroblastic ova, such as 
those of birds, the bUaminar blasto- 
derm is discoid and circumscribed, 
as it lies on the yolk surface, and 
only comes to envelope the whole of 
the food-yolk in the progress of later 
development ; while in the holo- 
blastic ova, and more especially in 
mammals, the blastoderm from the 
first extends over the whole surface 
of the yolk, and thus forms an entire 
covering of the yolk known as the 
"vesicmar blastoderm;" the space 
within being occupied by fluid. 

Huxley long ago presented the in- 
teresting view that these two layers 
are essentially the same in their 
morphological relations and histo- 
logical structure with the double wall 
of the body in the simplest forms of 
animals above the protozoa ; and 
Haeckel iLflL-^ Ts\sst^ ^KR«oiSc% ^s3^>sssRH^ 
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Sponges, and has founded upon it his 
well-known Oastroea theory. Accord- 
ing to this view, all animals take 
their origin from a form of Oastrula. 
In the simpler tribes, as in the 
instance of the common fresh-water 
polype or hydra, they proceed no 
nirther than the gastrula etage, un- 
less by mere enlargement and slight 
differentiation of the two primitive 
layers of cell, representing the per- 
sistent ectoderm and endoderm. At 
this place I will only refer to one of 
the most recent of Haeckel's works, 
in which the views alluded to above 
are fully exposed in a series of most 
interesting memoirs, viz., "Studien 
zur Gastrsea-Theorie," Jena, 1877. 

If, pursuing this idea, we take a 
survey of the whole animal kingdom 
in its long gradation of increasing 
complexity of fonn and structure 
from the simplest animal up to man 
himself, we find that all the various 
modifications of organic structure 
which present themselves are found, 
in the history of the individual or 
ontological development of the differ- 
ent members of the series, to spring 
originally from two cellular lamina', 
ectoderm and endoderm, the com- 
ponent elements of which may again 
be traced back to the first segment- 
sphere and primitive protoplasmic 
elements of the ovum. 

Time does not admit of my con- 
ducting you through the chain of 
observation and reasoning by which 
Haeckel seeks to convince us of the 
universal applicability of his theory, 
but I cannot avoid calling your 
attention to the extremely interesting 
relation which has been shown to 
exist between the primary phases of 
development of the ovum and the 
foundation of the blastoderm in very 
different groups of animals, more es- 
pecially by the researches of Haeckel 
himself, of Kowalevsky, Edward van 
Beneden, and others, and which has 
received most eflficient support from 
the investigations and writings of 
£. Hay Lankesterin our own country ; 



so that now we may indulge th» well- 
grounded expectation that, notwith- 
standing the many and great difficul- 
ties which, doubtless, still present 
themselves in reconciling various 
forms with the general principle of 
the theory, we are at least in the 
track which may lead to a consistent 
view of the relations subsisting be- 
tween the ontogenetic (or individual) 
and the phylogenetic (or race) his- 
tory of the formation of animals and 
of man. [1 ought here to refer to the 
elaborate memoirs of Prof. Semper 
on the morphological relations of the 
vei*tebrate and invertebrate animals 
contained in the ** Arbeiten aus dem 
Zoolog. Zootom. Institut. in Wiirz- 
burg,'^ 1876 and 1876, in which the 
conclusions arrived at do not coincide 
with the views above stated.] 

In all animals, then, above the 
protozoa, the ovum presents, in some 
form or other, the bilaminar struc- 
ture of ectoderm and endoderm at a 
certain stage of its development ; this 
structure resulting from a process 
of segmentation, or cell cleavage. 
There are three principal modes in 
which the double condition of the 
layers is brought about : in one of 
these it is by inward folding or in- 
vagination of a part of the single 
layer of cells immediately resulting 
from the process of segmentation that 
the doubling of the layers is pro- 
duced ; in the second, perhaps re- 
solvable into the first, it may be 
described rather as a process of en- 
closure of one set of cells within an- 
other ; while in the third the seg- 
mented cells, arranged as a single 
layer round a central cavity of the 
ovum, divide themselves later into 
two layers. But the distinction of 
ectodermic and endodemiic layers of 
cells is maintained, whether it be 
primitive, and manifested from a very 
early period, or acquired later by a 
secondary process of differentiation. 
Thus, in many invertebrates, as also 
in Amphioxus among the vertebrates, 
a distinct invagination occurs, while 
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in mammals, as recently shown by 
Van Beneden's most interesting ob- 
servations in the rabbit's ovum, and 
probably also in some invertebrates, 
the cells of the ectoderm gradually 
spread over those of the endoderm 
dnring the progress of s^mentation, 
and thus the endodermic comes to 
be enclosed by the ectodermic layer 
of cells. 

From the very novel and unex- 
pected observations of Van Beneden, 
it further appears that from the 
earliest period in the process of seg- 
mentation in the mammal's ovum, it 
is possible to perceive a distinction of 
two kinds of segment-spheres, or 
cells, and that when this process is 
traced back to its first sta^e it is 
found that the whole of the cells 
belonging to the ectoderm are the 
progeny of, or result from the divi- 
sion of the upper of the two first 
formed segments, and that the whole 
of the endodermic cells are the de- 
scendants of the lower of the two 
first segmented cells. This, how- 
ever, is not an isolated fact belonging 
only to mammalian development, but 
one which very nearly repeats a pro- 
cess ascertained to occur in a con- 
siderable number of the lower ani- 
mals, and it seems to - promise the 
means of greatly advancing the com- 
prehension of the whole process of 
blastodermic formation. Thus, ecto- 
derm and endoderm, or the primor- 
dial rudiments of the future animal 
and vegetative systems of the em- 
bryo, are traced back as distinct from 
each other to the first stage of seg- 
mentation of the germ. 

Accepting these facts as ascer- 
tained, they may be regarded as of the 
deepest significance in the phyloge- 
netic history of animals ; for they 
appear to open up the prospect of our 
being able to trace transitions between 
the earliest embryonic forms occur- 
ring in the most different kinds of 
ova, as between the discoid or mero- 
blastic, and the vesicular or holo- 
blastic, through the intermediate 



series which may be termed amphi- 
blastic ova. 

In the lowest animals, the two 
layersalready mentioned— viz., ecto- 
derm and endoderm, are the only 
ones known to constitute the basis of 
developmental organisation ; but as 
we rise in the scale of animals we 
find a new feature appearing in their 
structure, which is repeated als^ in 
the history of the formation of the 
blastoderm in the higher animals up 
to man. This consists in the forma- 
tion of an intermediate layer or 
layers, constituting the inesodermf 
with which, in by far the greater 
number, is connected the formation 
of some of the most important bodily 
structures, such as the osseous, mus- 
cular, and vascular systems. 

I will not stop to discuss the very 
difficult question of the first origin 
of the mesoderm, upon which em- 
bryolo^sts are not yet entirely agreed, 
but will only remark that a view 
originally taken of this subject by 
the acute Von Baer appears more 
and more to gain ground ; and 
it is this — that the mesoderm, arising 
as a secondary structure, that is, later 
than the two primary layers of ecto- 
derm and endoderm (corresponding 
to the serous and mucous layers of 
Pander), is probably connected with 
or derived from both of these primi- 
tive layers : a view which it will 
afterwards appear is equally import- 
ant ontogenetically and phylogene- 
ticaUy. 

But whatever may be the first 
origin of the mesoblast, we know 
that in the vertebrata this layer — 
separating from between the other 
two, and acquiring rapidly by its 
cell multiplication larger proportions 
and much greater complexity than 
belongs to either ectoderm or endo- 
derm — speedily undergoes further 
sub-division and differentiation in 
connection with the appearance of 
the embryonic organs which arise 
from it, and in this respect contrasts 
greatly with the simplicity of 
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stractore which remains in the deve- 
loped parts of the ectodennic and 
endodermic layers. Thus, while the 
ectoderm supplies the formative ma- 
terials for the external covering or 
epidermis, together with the rudi- 
ments of the central nervous organs 
and principal sense organs, and the 
endoderm by itself only gives rise to 
the epithelial lining of the alimentary 
canal and the cellular part of the 

f lands connected with it, the meso- 
last is the source of far more nume- 
rous and complex parts, via., the 
whole of the true skin or corium, the 
vertebral column and osseous system, 
the external voluntary muscles and 
connective tissue, the muscular walls 
of the alimentary canal, the heart 
and blood-vessels, the kidneys, and 
the reproductive organs, thus forming 
much the greatest bulk of the body 
in the higher animals. [If we reserve 
the worSs ectoderm and endoderm 
to designate the two layers of the 
primary bilaminar blastoderm, we 
may apply the terms epiblast and 
hypoblast to their derivatives after 
the formation of the mesoderm, and 
indicate the relations of the whole 
to the secondary or quadrilaminar 
blastoderm, by the accompanying 
table : — 



Primary Secondary 

Blastoderm. Blastoderm. 

Ectoderm { Epiblast 

Mesoderm...^ Somatopleure 

" J Splanchnopleure 

Endoderm ( HypoblastJ 



There is, however, a peculiarity 
in the mode of the earliest develop- 
ment of the mesoblast, which is of 
great importance in connection with 
the general history of the dispo- 
sition of parts in the animal body, to 
which I must now refer. This con- 
sists in the division of the mesoblast 
in all but its central part into two 
laminae, an outer or upper and an 
inner or lower, and the separation of 
these by an interval or cavity which 
corresponds to the space existing be- 
tween the outer wall of our bodies 



and the deeper viscera; and whicli 
from the point of view of the verte- . 
brate animals is called the pleuro- 
peritoneal cavity, but viewed in the 
more extended series of animals down 
to the annuloida, may receive the 
more general apj^llation of pleuro- 
splanchnic or paneto-visceral cavity, 
or, shortly, the coslom. Thus, from 
an early period in the vertebrate em- 
bryo, and in a considerable number 
of the invertebrate, a division of the 
mesoderm takes place into the somato- 
pleural or outer lamina, and the 
splanchnopleural or inner lamina ; 
the outer being the seat of formation 
of the dermal, muscular, and osseous 
systems — the volunto-motory of 
Kemak ; and the inner of the muscu- 
lar wall of the alimentary canal, as 
weU as of the contractile substance of 
the heart and the vascular system 
generally. 

It is interesting to find that there 
is a correspondence between the later 
division of the mesoderm of the 
higher animals derived from the two 
primitive blastodermic laminae, and 
the original absence of mesodermic 
structure in the lowest animals, fol- 
lowed by the gradual appearance, 
first of one layer (the external mus- 
cular in the higher ccelenterata), and 
soon afterwards by the two divisions 
or laminae with the intermediate 
coelom. 

In this account of what may be 
termed the organised foundation of 
the new being, I have entered into 
some detail, because I felt that our 
conception of any relation subsisting 
between the ontogenetic history of 
animals and their phylogenetic evo- 
lution can only be formed from the 
careful study of the earliest pheno- 
mena of embryonic organisation. 
But, notwithstanding the many diffi- 
culties which unquestionably still 
block the way, I am inclined to 
think that there is great probability 
in the view of a common bilaminar 
origin for the embryo of all animals 
above the protozoa, and that the 
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vertebrate equally with the inverte- 
brate animals may be shown to pos- 
sess in the first stages of their blasto- 
dermic or embryonic formation the 
two primitive layers of ectoderm and 
entoderm. 

To attempt, however, to pursue 
the history of the development of 
animals in detail, would be equivalent 
to inflicting upon you a complete 
system of human and comparative 
anatomy. But I cannot leave the 
subject abruptly without an endea- 
vour to point out in the briefest 
possible manner the bearing of one or 
two of the leading facts in embryo- 
logy upon the general relation of on- 
togeny and phylogeny. 

We are nere brought into the 
contemplation of those remarkable 
changes, all capable of being ob- 
served and demonstrated, by which 
the complex or^nisation of the body 
is gradually built up out of the ele- 
mentary materials furnished by the 
blastodermic layers — a process which 
has been looked upon by aU those 
who have engaged m its study with 
the greatest interest and admiration. 
And if, by comparing these pheno- 
mena as observed in individuals 
belonging to different classes and 
orders of animals, it is found not 
only that they are not different, but, 
on the contrary, that they present 
features of the most remarkable re- 
semblance and conformity, we shall 
be led to conclude that there is a 
general plan of development proved 
to extena to the members of consider- 
able groups, and possibly capable of 
being traced from one group to an- 
other. But this is clearly nothing 
else than another way of stating that 
there is a similar type of structure 
pervading the animeds of each group, 
and a prm)ability of a common type 
being ascertained to belong to them 
all. The main question, therefore, 
to be answered is wnether there is or is 
not a general correspondence between 
the phenomena of development and 
the gradation of type in animal 



structure upon which anatomists and 
zoologists are agreed ; and my object 
will now be to bring rapidly before 
you one or two of the most marked 
illustrations of the correspondence 
drawn from the early history of 
development in the higher animals. 
As one of the examples of the 
earlier phenomena of development, 
I may refer to the change which is 
perceptible as early as the eighteenth 
or twentieth hour of incufiition in 
the chick, and which is reproduced 
in the course of development of every 
member of the vertebrate sub-king- 
dom. It consists in the formation of 
cross clefts on each side of the primi- 
tive neural cavity which divide off 
from each other a number of seg- 
ments of this wall in the length of 
the axis of the embryo. At first 
there are only one or two such clefts ; 
but they rapidly increase in a back- 
ward direction in the body of the 
embryo, and as development proceeds 
they extend into the tm itself. These 
are the protovertebros of embryolo- 
gists ; not corresponding, as might at 
first be supposed, with the true or 
actual verteorse, which are formed 
later, but representing, in an interest- 
ing manner, transverse vertebral seg- 
ments of the body, and containing 
within each the elements of a great 
part of the structure belonging to the 
body- wall afterwards to be developed, 
including the true cartila^nous or 
osseous vertebral arches, ana the mus- 
cular plates. 

This change, however, belongs to 
the mesodermic lamina, and occurs 
in an elongated thick portion of it, 
which makes its appearance on each 
side of the primitive neural canal be- 
tween the epiblast and the hjrpoblast. 
The transverse cleavage is ascertained 
to commence near what afterwards 
forms the first cervical vertebra, but 
does not extend into the base of the 
cranium. And it is most interesting 
to note in this cleavage the formation 
at so early a period of the succession 
of metameres or series of similar p^ 
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which forms a main characteristic o^ 
vertebral organisation. 

As intimately connected with the 
formation of the vertebral column, the 
appearance of the chorda dorsalis, or 
Tuiochordf presents many points of 
peculiar interest in embryological in- 
quiries. 

The notochord is a continuous 
median column or thread of cellular 
structure, running nearly the whole 
length of the rudimentary body of 
the embryo, and lying immediately 
below the cerebro-spinal canal. It 
occupies in fact the centre of the 
future bodies of the vertebrse. It 
exists as a primordial structure in the 
embryo of all vertebrates, including 
man nimself, and extending down to 
the amphioxus, and, according to the 
remarkable discovery of Kowalevsky 
in 1866, it is to be foimd among the 
invertebrates in the larva of the 
ascidia. [M&m. de VAcad. de St. 
Petsrshourg, vol. x.] 

In amphioxus and the cyclostoma- 
tous fishes the notochord, growing 
with the rest of the body into a highly 
developed form, acts as a substitute 
for tlic pillar of the bodies of the 
vertebrae, no vertebral bodies beinff 
developed ; but in cartilaginous and 
osseous fishes various gradations of 
cartilaginous and osseous structures 
come to surround the notochord and 
give rise to the simpler forms of verte- 
bral bodies, which undergo more and 
more distinct development in the 
higher vertebrates. In all instances 
the substance forming the vertebral 
bodies is deposited on the surface of 
or outside the notochord and its 
sheath, so that this body remains for 
a time as a vestigial structure within 
the vertebral bodies of the higher 
animals. 

The observations of Kowalevsky 
with respect to the existence of a no- 
tochord in the ascidia, which have 
been confirmed by Kupfer and others, 
have produced a change little short 
of revolutionary in embryological 
and zoological views, leading as they 



do to the support of the hypothesis 
that the ascKua is an earlier stage in 
the phylogenetic history of the mam- 
mal and other vertebrates. The ana- 
logy between the amphioxus and 
ascidian larva is certainly most cu- 
rious and striking as regards the rela- 
tion of the notochord to other parts^ 
and it is not difficult to conceive such 
a change in the form and position of 
the organs in their passage from the 
embryonic to the adult state as is not 
inconsistent with the supposition that 
the vertebrates and the ascidia may 
have had a common ancestral form. 
Kowalevsky's discovery opens up 
at least an entirely new path 
of inquiry ; and we must be pre- 
pared to modify our views as to 
the entire separation of the verte^ 
brates from the other groups of ani- 
mals, if we do not at once adopt 
the hypothesis that through the asci- 
dian and other forms the origin of 
the vertebrates may be traced down- 
wards in the series to the lower grades 
of animal organisation. 

The notochord extends a short way 
forward into the cranial basis, and an 
interesting question here presents it- 
self, beginning with the speculations 
of Goetne and Oken, and still form- 
ing a subject of discussion, whether 
the series of cranial or cephalic bones 
is comparable to that of the vertebrae. 
On the whole it appears to me that 
it is consistent with the most recent 
views of the development and ana- 
tomy of the head to hold the opinion 
that it is composed of parts which 
are to some extent homologous with 
vertebral metameres. 

[See the interesting and valuable 
memoirs of W. K. Parker, "On the 
Anatomy and Development of the 
Vertebrate Skull, " in Transactions of 
Royal Society ; the researches of Ge- 
genbaur, Mihalkovics, and more par- 
ticularly the Memoir by F. M. Bal- 
four, "On the Development of the 
Elasmobranchs, " in the Journal of 
Anatomy and Physiology^ vols. x. 
and xi.] 
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The history of the formation of the 
vertebral column presents an interest- 
ing example of the correspondence in 
the development of the individual 
and the race, in that all the stages 
which have been referred to, as oc- 
curring in the gradual evolution of 
the vertebral column in the series of 
vertebrates, are repeated in the suc- 
cessive stages of the embryonic de- 
velopment of the higher members of 
the series. 

There is, perhaps, no part of the 
history of development in the verte- 
brates which illustrates in a more 
striking manner the similarity of 
plan which runs through the whole 
of them, than that connected with 
what I may loosely call the region of 
the face and neck, including the ap- 
paratus of the jaws and gills. The 
embryonic parts I now refer to con- 
sist of a series of sjinmetrical pairs 
of plates which are developed at an 
early period below the cranium, and 
may therefore, in stricter embryolo- 
gical terms, be styled the subcranial 
plaUs. 

Without attempting to follow out 
the remarkable changes which occur 
in the development of the nose and 
mouth in connection with the ante- 
rior set of these plates, which, from 
being placed before the mouth, are 
sometimes named preoral, I may 
here refer shortly to the history of 
the plates situated behind the mouth, 
which were discovered by Rathke in 
1826, and formed the subject of an 
elaborate investigation by Reichert in 
1837. 

These plates consist of a series of 
symmetrical bars, four in number in 
mammals and birds, placed imme- 
diately behind the mouth, separated 
by clefts passing through the wall of 
the throat, and each traversed by a 
division of the great artery from the 
heart ; thus constituting the type of 
a branchial apparatus, which in nshes 
and amphibia becomes converted into 
tiie weU-known gills of these ani- 
mals, whilst in reptiles, birds, and 



mammals they undergo various 
changes leading to the formation of 
verj' diflferent parts, which could not 
be recognised as having any relation 
to gill structure but for the observa- 
tion of their earlier embryonic con- 
dition. The history of this part of 
development also possesses great in- 
terest on account of the extraordi- 
nary degree of general resemblance 
which it gives to the embryos of the 
most diflferent animals at a certain 
stage of advancement — so great, 
indeed, that it requires a practised 
eye to distinguish between the em- 
bryos of very different orders of 
mammals, and even between some of 
them and the embryos of birds or 
reptiles, as well as in connection with 
the transformations of the first pair 
of branchial apertures, which lead to 
the formation of the passage from 
the throat to the ear in the higher 
vertebrata. There is equal interest 
attached to the history, of the deve- 
lopment of the first pair of arches, 
which include the basis of formation 
of the lower jaw with the so-called 
cartilage of Meckel ^ and which, 
while furnishing the bone which 
suspends the lower jaw in reptiles 
and birds, is converted in mammals 
into the hammer-bone of the ear. 

The other arches undergo transfor- 
mations which are hardly less mar- 
vellous, and the whole series of 
changes is such as never fails to im- 
press the embryological inquirer with 
a forcible idea of the persistence of 
type and the inexhaustible variety of 
changes to which simple and funda- 
mental parts may be subject in the 
process of their development. 

It is also of deep significance in 
connection with the foregoing pheno- 
mena, to observe the increase in the 
number of the gill-bars and apertures 
as we descend in the scale to the car- 
tilaginous fishes and lampreys, and 
the still further multiplication of 
these metameres or repeated parts in 
the amphioxus; and it is, perhaps, 
also interesting to note that Itl €^ 
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ascidia the arrangement of the gills 
is exactly similar to that of the am- 
phiozus. 

The study of the comparative anat- 
omy of the heart and its mode of 
formation in the embryo, furnishes 
also most striking illustrations of the 
relation between ontogenetic and phy- 
logenetic development in the verte- 
brates, and is not without its appli- 
cation to some of the inverteorate 
groups of animals. 

I need only recall to your recollec- 
tion the completely double state of 
this or^n in warm-blooded animals, 
by which a regular alternation of the 
systematic and pulmonary circula- 
tions is secured, and the series of 
nadations through the class of reptiles 
by which we arrive at the imdivided 
ventricle of the amphibian, and the 
further transition in the latter ani- 
mals by which we come at last to the 
single heart of fishes ; and to state 
that in the embryo of the higher 
animals the changes by which the 
double heart is ultimately developed 
out of an extremely simple tubular 
form into which it is at first moulded 
from the primitive-formative cells are, 
in the inverse order, entirely analo- 
gous to those which I have just 
now indicated as traceable in the 
descending series of vertebrate ani- 
mals ; so that at first the embryonic 
heart of man and other warm-blooded 
animals is nothing more than a 
rhythmically contractile vascular 
tube. By the inflection of this tube, 
the constriction of its wall at certain 
parts, and the dilatation at others, 
the three chambers are formed which 
represent the single auricle, the 
single ventricle, and the aortic bulb 
of the fish. By later changes a 
septum is formed to divide the 
auricles, becoming completed in all 
the air-breathing animals, but re- 
maining incomplete in the higher 
animals so long as the conditions of 
foetal life prevent the return of ar- 
terialised blood to the left auricle. 
The growth of another septum witlun 



the yentricnlor portion gFadusIly 
divides thatcavity into two ventricles, 
repeating somewhat in its progress 
variations observed in different rep- 
tiles, and attaining its complete stale 
in the crocodile and warm-blooded 
animals. 

I must not attempt to pursne this 
interesting subject further, but I can- 
not avoid making reference to the 
instructive view presented by the 
embryological study of the nature of 
the malformations to wluch the heart 
is subject, which, as in many other 
instances, are due to the persistence 
of transitory conditions which belong 
to different stages of progress in the 
development of the embryo. Nor 
can I do more than allude to the 
interesting series of changes by which 
the aortic bulb, remaining single in 
fishes, and serving as the channel 
through which the whole stream of 
blood leaving the heart is passed into 
the gills, becomes diviaed in the 
higher animals into the roots of the 
two great vessels, the aorta and the 
pulmonary artery, and the remarkable 
transformations of the vascular arches 
which proceed from the aortic bulb 
along the several branchial arches, 
and which, in the gills of fishes and 
aquatic amphibia, undergo that 
minute subdivision which belongs to 
the vascular distribution of gills, but 
which in the higher non-branchiated 
animals are the subject of very diffe- 
rent and various changes in the par- 
tial obliteration of some, and the en- 
largement of others, by which the 
permanent vessels are produced. 

These changes and transformations 
have for many years been a subject of 
much interest to comparative anato- 
mists, and will continue to be so, not 
only from their presenting to us one 
of the most remarkable examples of 
conformity in the plan of develop- 
ment and the type of permanent or 
completed organisation in the whole 
series of vertebrated animals, but also 
because of the manifest dependence 
of the phenomena of their develop- 
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xnent upon external influences and 
atmospheric conditions which aflect 
the respiration, nutrition, and modes 
of life of the animal. 

Nor is the correspondence to which 
I now refer entirely limited to the 
yertebrata. For here, again, through 
the amphioxus and the ascidia, we 
come to see how an affinity may be 
traced between organs of circulation 
and respiration which at first appear 
to belong to very different types. 
The heart of vertebrates is, as is well 
known, an essentially concentrated 
form of vascular development in the 
ventral aspect of the body ; while 
the heart of the invertebrate, whether 
in the more concentrated form exist- 
ing in the articulata and muscula, or 
in a more subdivided shape prevalent 
in the annelida, is most frequently 
dorsal; yet the main aorta of the 
Tertebrates is also dorsal ; and it is 
not impossible through the inter- 
mediate form of amphioxus, to under- 
stand how the relation between the 
yertebrate and the invertebrate type 
of the blood- vascular system may be 
maintained. 

But I am warned by the lapse of 
time that I must not attempt to pur- 
sue these illustrations further. In 
the statement which I have made of 
some of the more remarkable pheno- 
mena of organic production — too 
long, I fear, tor your endurance, but 
much too brief to do justice to the 
subject — ^it has been my object mainly 
to luiow that they are all more or less 
do&ely related together by a chain of 
similaiity of a very marked and un- 
mistakable character ; that in their 
simplest forms they are indeed, in so 
far as our powers of observation 
enable us to Know them, identical ; 
that in the lower ^ades of animal 
and vegetable life they are so similar 
as to pass by insensible gradations 
into each other; and that in the 
higher forms, while they diverge 
most widely in some of their aspects 
in the bodies belonging to the two 
great kingdoms of organic nature, and 



in the larger groups distinguishable 
within each of them, yet it is still 

g>ssible, from the fundamental simi- 
rity of the phenomena, to trace in 
the transitional forms of all their 
varieties one great general plMi of 
organisation. 

In its simplest and earliest form 
that plan com|>rises a minute mass of 
the common mtrogenous hydrocarbon 
compound to which the name of pro- 
toplasm has been given, exhibiting 
the vital properties of assimilation, 
reproduction, and irritability ; the 
second sta^e in this plan is the nu- 
cleated and 'inclosed condition of the 
protoplasmic mass in the organised 
cell. We next recognise the diff'er- 
entiation of two productive elements, 
and their combination for the forma- 
tion of a more highly-endowed or- 
ganising element in the embryonic 
germ-sphere or cell ; and the fourth 
stage of advance in the complexity 
of the organising phenomena is in 
the multiplication of the fertilised 
embryo-ceD, and its conversion into 
continuous oiganised strata, by fur- 
ther histological changes in which 
the morphological founoations of the 
future embryo or new being are laid. 
1 need not now recur to the further 
series of complications in the forma- 
tive process by which the bilaminar 
blastoderm is developed, and becomes 
trilaminar or quadnlaminar, but only 
recall to your recollection that while 
these several states of the primordid 
condition of the incipient animal pass 
insensibly into each other, there is a 
pervading similarily in the nature of 
the histological cnanges by which 
they are reached, and that in the 
production of the endless variations 
of form assumed by the organs and 
systems of different animals in the 
course of their development, the pro- 
cess of cell-production, multiplica- 
tion, and differentiation remains iden- 
tical. The more obvious morpholo- 
gical changes are of so similar a cha- 
racter throughout the whole, and so 
I nearly allied in the different large 
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groups, tliat we are led to regard 
them as placed in some very close and 
intimate relation to the inherent pro- 
perties of the organic substance which 
IS their seat, and the ever-present in- 
fluence of the vital conditions in which 
these properties manifest themselves. 
The formative or organising pro- 
perty, therefore, resides in the living 
subvStanre of every organised cell ana 
in eat^h of its component molecules, 
and is a necessary part of the phy- 
sical and chemical constitution of 
the organising elements in the con- 
ditions of life ; and it scarcely needs 
to be saiil that these conditions 
may be as varied as the countless 
numbers of the molecules which 
compose the smallest particles of 
their substance. But, setting aside 
all speculation of a merely pangenetic 
kind, it appears to me tluit no one 
could have engaged in the study of 
embryological development for any 
time ' witnout becoming convinced 
that the phenomena which have been 
ascertained as to tlie first origin and 
formiition of textures and organs in 
any individual animal arc of so uni- 
fonn a character as to indicate forcibly 
a law of connection and continuity 
between tliem ; nor will his study of 
the i)henomcna of development in 
different animals have gone far before 
he is equally strongly convinced of 
the similarity of plan in the develop- 
ment of the larger groups, and, to 
some extent, of the whole. I con- 
sider it impossible, therefore, for any 
one to be a faithful student of em- 
bryolog}', in the present state of 
science, without at the same time 
becoming an evolutionist. There 
may still be many difficulties, some 
inconsistencies, and much to learn, 
and there may remain beyond much 
which we shall never know ; but I 
cannot conceive any doctrine pro- | 



fessing to bring the phenomena of 
embryonic development within a 
general law which is not, like the 
theory of Darwin, consistent with 
their fundamental identity, their 
endless variability, their subjugation 
to varying external influences and 
conditions, and with the possibility 
of the transmission of the vital con- 
ditions and properties, with all their 
variations, from individual to indi- 
vidual, and, in the long lapse of 
ages, from race to race. 

I regard it, therefore, as no exag- 
gerated representation of the present 
state of our knowledge to say that 
the ontogenetic development of the 
individual in the higher animals 
repeats in its more ^neral character, 
and in many of its specific phe- 
nomena, the phylogenetic develop- 
ment of the race. If we admit the 
progressive nature of the changes 
of development, their similarity in 
difl'erent groups, and their common 
characters in all animals, nay, even 
in some respects in both plants and 
animals, we can scarcely refuse to re- 
cognise the possibility of continuous 
derivation in the history of their 
origin ; and however far we may be, 
by rciason of the imperfection of our 
knowledge of palajontology, compa- 
rative anatomy, and embryology, 
from realising the j)recise nature of 
the chain of connection by which 
the actual descent has taken place, 
still there can be little doubt remain- 
ing in the minds of any unprejudiced 
student of embryology that it is only 
by the employment of such an hypo- 
thesis as that of evolution "that 
further investigation in these several 
departments will be promoted so as 
to oring us to a fuller comprehension 
of the most general law wnich regu- 
lates the adaptation of structure to 
function in the imiverse. 
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— cave and cliff dwellings, 3 
Anaesthesia by the injection of chloral 

into the veins, 126 
Anaesthetic agent, a new, 135 
Andaman Islands, manners and cus- 

toms in the, 38 
Aniline colours in art, 196 
Animal life, development of the 

forms of, 248 et seq. 

— world, the, 13-24 
Animals, colours of, 20 

— foretelling the weather, 235 

— numbers of, 226 
Animation, suspended, 131 
Ant-eaters, sloths and, 21 
Antidote, poison and, 136 
Anti-scorbutics, 135 
Ants, wise and stupid, 14 
Aphis, or plant-louse, the, 31 
Appetites, eccentric, 19 
Ararat, on Mount, 37 

Arctic expedition of 1875-76, 53-57 

— results of the, 57, 68 

— regions, coal in the, 180 

— regions, insects of the, 21 
Arithmetic made easy, 184 
Annies, cooking for, 114 

Ami, the island of. Sir Wyville 

Thomson on, 46 
Arsenical colouring, 138 
Arty aniline colours in, 196 



Artificial atrophy of the eye, 132 

— flowers, poisonous, 133 
Ascension, in the island of, 41 
Astigmatism, 77 
Astronomy, 211-220 

Atrophy, artificial, of the eye, 132 
Aurora Borealis, on the height of the, 

Australia, exploration of, 30 

— the oyster fisheries of, 120 
Australian plants, 27 
Babies, labels for, 222 

Bacteria on the walls of hospitals, 124 

BarisUl guns, the, 82 . 

Barker Islands, disappearance of the, 

40 
Barnyards, in French, 115 
Barometer, a new, 69 

— a sensitive, 67 

Barrier of rope, a submarine, 176 
Bath, Turkish, on wheels, 199 
Beeswax, adulteration of, 96. 
Beetle, the Colorado, 15, 16 
Bell, Professor, on the telephone, 92 
Belladonna as a cerebral stimulant, 126 
Birds, insects, and forest trees, 31 

— of Paradise, 47 

— reptiles and, forms intermediate 
between, 14 

— the geological history of, 61 

— their time of rising in the morn- 
ing, 13 

Births, marriages, and deaths, 4 
Bishops' sees and salmon rivers, 116 
Blind, a patent, 224 
Blood, a new test for, 139 

— Harvey and the circulation of the, 
135 

— spots of, imaginary, 75 
Blue and sun lights, 224 

— colour of twUight, the, 70 

— lamp chimneys, 76 
Boots, nigh-heeled, 130 

Boracic acid, the preservation of meat 

by, 112, 113 
Brain and sex, 5 
I — CUitXttfe, \^\ 
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Brakes, railway, 203 

Bridges, iron, for marching armies, 
208 

British Association : president's ad- 
dress, 248-272 

Bronze, musical, 187 

Brown, Mr. Colin, voice-harmonium 
invented by, 232 

Bryce, Dr. J., on Mount Ararat, 37 

Building industries, 155-170 

Bulgarians, about the, 3 

Burmah, medical treatment in, 125 

Bums, a remedy for, 127 

Butter, pseudo, 115 

•* Butterine," 115, 116 

Cab, a new hansom, 201 

Calorimeter, a new ice, 74 

Cameron, Commander, on Central 
Africa, 45 [179 

Canada, mineralogical discoveries in, 

Canadian rock-salt, 179 

Candle, an electric, 87-90 

Cannon-revolver, a, 207 

Carbon, bisulphide of, 97 

Carrier-pigeons, 20 

— and express trains, 22 
Casting, sawdust in rough, 227 
Castor-oil lozenges, 137 

Cattle, slaughtering, by a painless 

process, 119 
Caucasus, the vegetables of the, 34 
Cave-dwellings, American, 3 
Cave-exploration in Devonshire, 63 
Caxton exhibition, 218 
Celery, the medical properties of, 136 
Cement, Portland, 170. 
Cerebral stimulant, belladonna as a, 

126 
Chadwick, Mr. Edwin, on health, 

149-154 
Champagne, 137 
Channel tunnel, the, 174 
Chemistry, 96-101 
Children, the growth of, 2 
China, telegraph in, 85 
Chinese ideas of a future state, 221 

— medical lore, 140 

— plant, a, 35 

— purgatory, 222 

— treatment of plague, 136 

— vaccination among the, 135 
Chloral, injection of, into the veins, 

126 



Cigar-case, danger in ilht^ 281 
Cingalese jewellery, 188 
Circulation of the blood, Harvey and 

the, 136 
Cleansing and disinfecting, 184 
ClifT-dwellings, American, 3 
Clocks, synchronous, 102 
Clothing and its materials, 108 
Cloud and sunshine, 244 
Clouds as signs of weather, 235 
Coal in the Arctic regions, 180 

— qualities of^ 173 
Cockroach utilised, the, 128 
Cod-liver oil, its action in disease, 126 
Coffee and tea, 35 

Cold baths for typhoid patients, 140 
Colorado beetle, the, 16, 16 
Colour, music and, analogy between, 
78 

— of human hair, 6 

— poisoning, 124 

Colouring matter of plants, the, 29 

— of metals, the, 97 
Colours of animals, the, 20 
Conductors, good and bad, 84 
Congo or Zaire, Mr. Stanley on the, 

59 
Congress, domestic economy, 107 
Cooking for armies on the march, 114 

— vessels, enamelled, 117 
Cork, specific gravity of, 28 
Cotton plant, a new, 33 

Crimean war, losses during the, 206 
Criminal population, the, 9 et seq. 

— the ideal, 9 
Crookes' force, 75 
Croup, a case of, 139 
Dairy Schools, 117 

Darwinism, Professor Allen Thom- 
son on, 249 

Davy, Sir H., his electro-chemical 
researches, 95 

Dead, apparently, 141 

Deaf, not dumb, 226 

Deaths, statistics of, 4 

Decoration, a new mode of, 156 

Deep-sea soundings, 202 

Desert, meat from the^ 115 

Designs, an instrument for producing 
and displaying, 228 

Development of the forms of animal 
life, 248 et seq. 

Devonshire, cave-exploration in, 63 
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Digestion, the phenomena of, 145 

— vegetable, 34 
Diorrexin, 182 

Diphtheria, hyposulphite in, 130 
Disappearance of the Barker Islands, 

40 
Discovery, Alert and, in the Arctic 

regions, 53 [125 

Disease, dissemination of, at funerals. 
Diseases that kill, the, 146 
Disinfecting, cleansing and, 134 
Dissection, ** society" for mutual, 4 
Distance-measuring in war-times, 206 
Distances, calculation of, 77 
Distillation, the art of, 1 
Dogs, edible, 112 

Domestic economy congress, the, 107 
-- lighting, 172 

— news, 104-111. 

Door, the twin sanitary, 156 
Drains, dry weather and, 155 

— health and house, 163 
Drink and insanity, 125 
Drinking, mominffj 140 
Dry weather and drains, 155 
Dumb, deaf not, 226 
Duplex Telegraphy, 90-92 
Dust, atmospheric, 68 

— showers of, 66 

Dwellings, American cave and cliff, 3 

— - healthy, 156 

Dynamite in farmers' fields, 227 

Early rising, 172 

Earth, the growth of the, 214 

Earthenware, a harmless glaze for, 96 

Ecudor, the Zaparos of, 1 

Eddystone lighthouse, the removal of 

the, 177 
Edelweiss, 30 
Eggs, dried, 120 
--fresh, 119 
Electric candle, an, 87-90 

— fish, an, 13 

— light, an improvement on the, 86 

— light, portable, 83 
Electrical experiment, a curious, 85 

— plant, an, 28 

Electricity, a new application of, 81 

— and magnetism. 80-95 

— sleeplessness relieved by, 127 

— trees and, 80 
Electro-chemical researches of Sir H. 

Davy, 95 



Elephants in polar climes, 18 
Elevated street railways, 200 
Enamelled cooking- vessels, 117 
Engineering, 174-183 

— ancient, 176 

— chemistry applied to, 98 
Epidemics, water and, 147 
Epidermisation, 136 
Eucalyptus, the, 27 

Evolution a product of the imagina- 
tion, 22 

Ewes' milk, the composition of, 112 

Exhibitions of the year, the, 218- 
220 

Explosive, a new safety, 180 

Express, travelling, 202 

Eye, artificial atrophy of the, 132 

Eyesight, keen, 213 

Famines in India, 237 

— in India accoimted for, 224 
Fan-making in Japan, 190 

Farr, Dr., on the laws of population, 

245 
Fashionable remedies, 187 
Fat converted into force, 184 
Feet, the cost of wet, 105 
Fever, typhoid, 129 
Fiji, all about, 50 et seq. 
Filtering papers, how to make, 97 
Fire, alarm of, 226 

— old and new ideas of, 101 

— telegraphs, 80 
Fire-lighters, patent gas, 171 
Fire-proof flooring, 158 
Fish, an electric, 13 

— culture, artificial, 118 

— dinner, a curious, 115 
Fisheries in Persian provinces, 123 
" Fittest," many, 226 

Flame, peculiarities of, 72 
Flames, singing, 78 
Floods, a cure for, 176 
Flooring, fire-proof, 158 
Flowers of prognostication, 70 

— poisonous artificii^ 133 

— preservation of, 104 
Fluorescence, 227 
Fog signals, 225 
Folding coat, a new, 202 
Food, healthy, 121 

— supplies, 112-123 

— the art of preparing, 111 
Force, faf converted into, 134 
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Vorott trees, birds, and insects, 81 
Forms of animal life, development of 

the, 248 el aeq. 
Fossil Raees, Human, in Western 

Europe, 7 
Foontam-head, inquiring at the, 221 
Fowls, plucking, 223 
France, lightning-conductors in, 85 

— the population of, 247 

— the riddle of Europe, 4 
Franklin and the lightning conduc- 
tor, 85 

French farmyards, 115 

Friendship between a cat and aheu,13 

Fruit, Japanese, 35 

Fruit-presenration, 114 

Faneials, dissemination of disease at, 

125 
Fungi, mimicry in, 82 
Future state, Chinese ideas of a, 221 
Oas fire-lighters, patent, 171 
Gastric juice, acidity of the, 127 
Generation, spontaneous, 239 
Geneva, the water of the lake of, 37 
Geographical notes and travellers' 

tales, 36-60 

— research, 36 

Geography, teacliiiig scientific, 52 
Goological records, 61-65 
Geology, danger to, 65 

— of London, the, 61 

Germ theory of putrefaction, the, 254 
Ginseng, a marvellous Chinese plant, 

84 

Glasgow, the water supply of, 105 
Glass, toughened, 189 

— tubes, resistance of, to rupture, 229 
GlasswoUein German laboratories, 197 
Glaze for earthenware, a harmless, 96 
Glycerine, a new use for, 129 

Gold, paved with, 179 

Gorilla, the first, brouglit to Europe, 

14 
Gout, vegetarianism and the, 114 
Gravity of woods, tlie, 28 
Greenwich time, 102 
Growth of children, the, 2 

— rapid, 26 
Gun-cotton rockets, 225 
Hailstones in thunderstorms, 67 
Hair, human, 4 

— human, colour of, 6 

— under the microscope, 234 



Hansom cab, a new, 201 
Harmonium, the voice, 2S2 
Harvey and the circolatioii of the 

blood, 135 
Hawaii, emigration to, 40 

— volcanoes of, 62 

Health and hoose-dndna, 163 

— Mr. Edwin Chadwick on, 149 
Heart-disease, hereditaij, 128 
Heat, 72-74 

— its influence on magnetisation, 81 

— motion and, 72 

— underground, 180 
Heating a city by steam, 171 

— hot water for, 160 

— illumination and, 171-178 

— railway carriages, 199 
Heavenly bodies, new names for the, 

215 
Heliograph, the, 76 
Hemlock-seed eaten b^ mice, 19 
Herring-fisheries, camer-pigeons and 

20 
High-heeled boots, 130 
Hippopotamus, a fossil, 63 
Holy basil, 25 
Home sickness, 128 
Homojopathy, allopathy and, 143 
Honey from the comb, 120 
Horseflesh for food, 112 
Hospitals, bacteria, &c., on the walls 

of; 124 
Hot water, curative i)ower8 of, 124 

— for heating and washing, 160 
Houses for working men, 163 

— in great cities, 164 

— ventilation of, 161 

Human fossil races in Western Europe, 

— nature, the gloomy side of, %et seq. 

— race, the, 1-12 
Hyperthermoscope, the, 184 
Hyposulphite in diphtheria, 130 
Illuminating oil from wood, 171 
Illumination and heating, 171-173 
India, famines in, 237 

Indian music, 222 
Induction coil, a giant, 85 
Industries, building, 155-170 
Infection by post, 133 
Insanity, drink and, 125 
Insectivorous plants in Tasmania, 26 
Insects and plants, 29 
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Inse ^ bi7(b, tatd forest trees, 31 

— of the Arctic regions, 21 
Invalids, the seaside for, 132 
Iron, the preservation of, 193 
Italy, rabbits in, 117 
Ivory, a substitute for, 105 
Japan, fan-making in, 190 
Japanese fruit, 85 
Jawbone and sex, 5 
Jewellery, Cingalese, 188 
Jukes family, tne, 11 
"Kaolin," for electric candles, 89 
Kent's Hole, Torquay, 63 
Kerguelen Island, climate of, 69 
Kew, testing thermometers at, 69 
Knife-sharpener, a, 104 

Knives to grind, 222 

Koumis, sour milk or, 1 

Krupp gun, a, 208 

Ladies, needlework for, 108 

Lady-helps, 106 

Lake regions of Central Africa, 43 

Lamp, a new safety, 181 

— chimneys, blue, 76 
Lavoisium, a new metal, 180 
Lead pipes, Sea-water in, 106 
Leaves, the electricity of, 83 

— the functions of, 26 
Leeches, the mana^ment of, 126 
Lichens, the life o^ 28 

Life, animal, development of the 

forms of, 248 et seq, 
«— on meteoric stones, 23 

— vegetable, and coloured light, 25 
Light and sound, 78 

— and vision, 75-77 

— coloured, and vegetable life, 25 

— for taking photographs, 196 

— in chemical action, 98 
Lighthouse, the Eddystone, 177 
Lighting, domestic, 172 
Lightning, globular form of, 85 
Lime-juice, 133 
Locomotion, 199-204 
Locusts in New Jersey, 24 
London, the geology of, 61 
Lunatic spiritualists, 125 
Machinery, machines and, 184-186 
Machines and machinery, 184-186 
Magnetic particles in atmospheric 

dust, 68 
Magnetism, electricity and, 80-95 

— uie influence of heat on, 81 



Maize as an article of food, 112 

— growing, 86 
Mammoth, remains of a, 62 
Mance heliograph, the, 76 
Manufactures, 187-195 
Marine residence, a, 223 
Marriages, statistics of, 4 
Mars, the moons of, 211 
Marsh-miasma, researches on, 144 
Measures and timekeepers, 102 
Meat from the desert, 115 
Meats, tinned, 118 

Medical, 124-154 

Metal, a new, 180 

Metals, the colouring of, 97 

Meteoric stones, life on, 23 

Meteorology, 66-71 

Meteors, luminous, 216 

Military service, electric lights in, 81 

Milk, a new method of testing, 115 

— analysis of, 116 

— how to test, 113 

— taverns, 113 
Mimicry in fungi, 32 
Mineral salt deposits, 181 
Minerals, mines and, 179-183 

— the optical character of, 182 
Mines and minerals, 179-183 
Miscellaneous, 221 et seq. 

Mist particles, the nature of, 70 

Model-making, 196 

Monads, 229 

Monitor, a land, 206 

Morning drinking, 140 

Mortar, sawdust in, 157 

Motion and heat, 72 

Music and colour, analogy between, 78 

Musical bronze, 187 

— sounds, 79 

Nakes, Captain. SeeAxcHc expedition 
Needle, hunting for a, 133 
Needlework for ladies, 108 
Neptune, the discovery of, 213 
New Britain and New Ireland, 37 
— Guinea, Sir Wyville Thomson on, 47 

— Ireland and New Britain, 37 
Nez Perc& Indians, the, 12 
Niagara, the Falls of, 39 

Nitrate of silver, application of, to 

ulcers, 129 
Noises, London, 224 

— unexplained, 82 [109 
Nursing for artisans and cottatesnu 
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Knning in connectioii witli edaca- 

tion, 110 
Oil, cod-liver ; its action in disease, 126 
"Oleomargarine," 115 
Optical chuacter of minerals, the, 182 

— telegraphy, 76 
Orange-tree, an aged, 82 
Origin of species, the, 7 

Ostrich farming in Cape Colony, 18 
Oxygen, a new method of making, 97 

— m the sun, 211 

Oyster fisheries of Australia, 120 

Ozokerite, 172 

Ozone as a sanitary agent, 144 

— in the desert air, 67 
Painting by machinery, 184 
Paints, non-poisonous, 156 
Paper in place of sawdust, 226 

— the thickness of, 187 

Patterns, an instrument for producing 

and displaying, 228 
Paved, well, 179 
Pavement, a new system of, 201 
Peacock room, a, 157 
Peas, poison in preserved, 119 
Penguin, Sir Wyville Thomson on 

the, 48 
Petroleum changed into electricity 

and light, 87 

— sweet-scented, 96 

— used in barometers, 69 
Phosphor-bronze, 188 
Photo paper, dangerous, 196 
Photography, 196-198 
Photometers, pocket, 197 
Phylloxera, the, 35 

Physiology, elementary instruction 

in, 108 
Pianos, the manufacture of, 221 
Pigeons, smuggler, 19 
Pine forests and rainfall, 66 
Pitbury, an Australian plant, 27 
Plague, Chinese treatment of, 136 
Planets, the spectra of, 215 
Planigraph, the, 228 
Plant-louse, the aphis or, 21 
Plants and insects, 29 

— the world of, 25-36 
Plucking fowls, 223 
Pocket photometers, 197 

Poison and antidote, 136 [141 

— two harmless doses that make one. 
Poisonous toys, 141 I 



PolygonoBCope, the, 228 

Pongo, the first gorilla brought to 

Europe, 14 
Poplar, specific gravity of, 28 
Population, laws of, 245 
Portland cement, 170 
Post, infection by, 183 
Posts, preserving, 227 
Precious stones, powdered, 128 
Preece, Mr., on the telephone, 94 
Preservation of meat by boracic acid, 

the, 112, 118 
Preserved peas, poison in, 119 
Preserving posts, 227 
Punjab, windmills in the, 174 
Pui^tory, Chinese, 222 
"Purifiers," the, 221 
Rabbits in Italy, 117 
Radiometer, experiments with the, 75 
Radiom^tre d'absorption, a, 76 
Raft, a Hfe, 199 

Rails, a train carrying its own, 199 
Railway brakes, 208 

— carriages, heating, 199 

— carriage lighting, 200 
Railways, elevated street, at the 

British Association, 200 

Rainfall, pine-forests and, 66 

Rain-tree, a, 28 

Range-finder, a, 205 

Raw meat, health in, 142 

Remedies, fashionable, 137 

Reptiles and birds, forms intermediate 
between, 14 

Research, geographical, 36 

Resistance of gla!ss tubes to rupture. 
229 

Richardson, Dr., on health improve- 
ment in great cities, 164 et seq. 

Right-handed, why we are, 6 

Rock-crystal .for weights and 
sures, 102 

Rock-salt, Canadian, 179 

Rocket-torpedo, the, 205 

Rockets, gun-cotton, 225 

Rome, superstition in, 129 

Russia, suicides in European, 5 

»Rust, no more, 193 

Safety explosive, a, 180 

— lamp, a new, 181 
Saghalien, in the island of, 60 
Salmon at bishops' tables, 116 
Salt deposits, mineral, 181 
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Salt, rock, 179 

Sand, a shower of, 68 

Savages as weather-prophets, 23$ 

— stimulants of, 1 
Saving life at sea, 225 
Sawdust in mortar, 157 

— in rough casting, 227 

Scarlet fever, tr^tment of, with 

sulphur, 130 
Science and war, 207 

— made popular, 213 

Scientific apparatus, exhibition of, 219 
Sea-serpent, the, 17 

— temperature of the, 238 
Sea-sickness, a seaman's remedy for, 

127 

— the prevention of, 134 
Sea-side for invalids, the, 132 
Sea- water, draughts of, 124 

— in lead pipes, *^0Q 
Secretary binis and vipers, 19 
Serpent, the sea, 17 
Serpentine ? what is, 179 
Sex, brain, jawbone, and, 5 
Sharks, 24 

Siberia, elephants in, 18 

— to, by sea, 48 et seq. 
Sidereal photography, 196 
Signals, fog, 225 

Silk for silk dresses, 104 

Silkworms, English, 236 

Skeletons, the preparation of, 19 

Skin, 'scraps of, 136 

Slaughter, scientific v, unscientific, 
205 

Slaughtering cattle by a painless pro- 
cess, 119 

Sleep, necessary, 131 

— of plants, the, 31 
Sleeplessness relieved by electricity, 

127 
Sloths and ant-eaters, 21 
Smith, Mr. W. G., on mimicry in 

fimgi, 32 
Smuggler pigeons, 19 
Snake-eating birds, 19 
Snow, crystals of, 68 
Solar parallax, the, 212 

— rays, the heat of the, 73 

— system, chemical composition of 
the, 100 

Sound, 78-79 
-* light and, 78 



Sounding, deep-sea, 202 i 
South Pole, the neglected, 44 
Southern seas, wonders of the, 46 
Space, a resisting medium in, 213 
Species, the origm of, 7 
Speed, measuring, 199 
Spiritualism, the dangers of, 5 
Spiritualists, lunatic, 125 
Spontaneous generation, 239 
Spring, a valuable, 105 
Springs at the bottom of the sea, 227 
Standards of purity for the precious 

metals, 103 
Stanley's discoveries in Africa, 68 
Stars, the a^e of the, 213 
Steam, heating a city by, 171 
Steam-engine, the lightest, in the 

world, 185 
Stearine candles, wicks for, 172 
Steel, tempering, 187 

— the future of, 190 
Stereotype plates by telegraph, 84 
Stimulant, belladonna as a cerebral, 

126 
Stimulants of savages, the, 1 
Stone-dressing machinery, 185 
Stones, powdered precious, 128 

— sonorous qualities of, 78 
Stoppers, tubes and, 96 
Submarine barrier of rope, a, 176 
Sub-Wealden exploration, the, 62 
Suicides in European Russia, 5 
Sulphur, treatment of scarlet fever 

with, 130 
Sun and stars, the age of the, 213 

— oxygen in the, 211 

— rotation of the, 217 
Sunshine, cloud and, 244 
Sunspots, famines and, 224 
Superstition in Rome, 129 
Suspended animation, 131 
Switzerland, health and disease in, 139 
Table rock at the Falls of Niagara, 

39 
Talking machine, a, 229 
Tasmania, a tour in, 40 

— insectivorous plants in, 26 
Tea, coffee and, 35 
Tea-growing in India, 25 
Teetotalism, 139 

Telegraph wires overhead and under- 
ground, 82 
Telegraphy, duplex, 90-92 
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Telephone, the, 92-95 

— the, in mininff operations, 182 
Temperature of tne sea, 233 
Thermometers, 69 

Thomson, Dr. Allen ; his address be- 
fore the British Association, 248- 
272 

— Sir W., and the telephone, 95 
Thrift, 230 

Tiles, morocco, 170 [102 

Timekeepers, weights, measures, and. 
Tinned meats, 118 
Tissandier, M., on atmospheric dust, 

68 
Tobacco, artificial colouring of, 231 
— > smuggling by means of carrier 

pigeons, 19 
Torj^o warfare, 208-210 
Toeelli, M., an invention by, 227 
Toughened glass, 189 
Toys, poisonous, 141 
Tradition, an Indian, 7 
Train carrying its own rails, a, 299 
Travellers^ tales and geographical 

notes, 36-60 
Tree-felling by electricity, 86 
Trees and electricity, 80, 84 

— birds, and insects, 31 

Tristan d'Acunha, Sir Wyville Thom- 
son on, 46 
Tubes and stoppers, 96 
Tulsi, or holy basil, 25 
Tunnel, the Channel, 174 

— the largest, in America, 176 
Turkestan, through Eastern, 40 
Turkish bath on wheels, a, 199 
Tyndall, Professor, on spontaneous 

generation, 239 
Typhoid fever, 129 

— patients, cold baths for, 140 
Ulcers, application of nitrate of 

silver to, 129 
Vaccination among the Chinese, 

135 
Vegetable digestion, 34 

— life and coloured light, 25 
Vegetables of the Caucasus, 34 
Vegetarianism and the gout, 114 
Velocity of machinery, the, 184 
Ventilation, more about, 164 

— of houses, the, 161 

— wanning and, 163 



Venos's flytrap, 27 

Vessel, an original, 200 

Vestiges of creation, Professor Allen 

Thomson on the, 250 
Vibrations, sympathetic, 234 
Vision, a disorder of, 120 

— light and, 75-77 
Vital air, 142 
Volcanoes of Hawaii, 62 
Vulcan, looking for, 217 
Wall-paper, a new, 221 

Walls, noxious and wholesome, 155 
War, science and, 207 

— the machinery of, 205-210 
Warming and ventilation, 163 
Washing, cheap, 104 

— from head to foot, 110 

— hot water for, 160 
Watchmaking by machinery, 187 
Water and epidemics, 147 

— the decomposition of, 96 

— hot, for heating and washing, 160 

— more, 177 

— soHd, 283 

— supply of Glas^w, the, 105 

— suspended in air, 229 

— the synthesis of, 98 

— a test for, 106 

— power, a, 174 
Waves, 221 
Weather lore, 235 
Week, five days in a, 225 
Weights and measures, rock crystal 

for, 102 

— measures, and timekeepers, 102 
Wet feet, the cost of, 105 
Whooping-cough, 135 

Wicks for stearine candles, 172 
Wiggins, Captain, on his voyage to 

the Yenisei, 48 
Windmill-hill cavern, Brixham, 63 
Windmills in the Punjab, 174 
Wine, the oldest in the world, 117 
Wines, a test for coloured, 114 

— the sophistication of, 113 
Wood, illuminating oil from, 171 
Woods, the gravity of, 28 

Wool under the microscope, 234 
Working-men, houses for, 163 
Zaire or Congo, Mr. Stanley on 

the, 59 
Zaparos, the, 1 
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Comprising every kind of Practical Information on Domestic Economy 

and Modem Cookery, with numerous Woodcuts and Coloured Illustrations. 

" Mrs. Isabella Beeton's * Book of Household Managrement ' alms at belne a compendium of 
household duties in every grade of household life, from the mistress to the maid-of-all-work. It is 
illustrated by numerous diagrams, exhibiting the various articles of food in their original state, 
and there are also coloured plates to show how they ought to look when dished and ready for the 
table. The verdict of a practical cook of great expenence, on returning the book to her mistress 
was, ' Ma'am, I consider it an excellent work ; it is full of useful information about everything, 
which is quite delighttul ; and I should say anyone might learn to cook from it who never tried 
betore."— TTm Athenaum. 



Second Edition, price One Guinea, cloth gilt, and gilt edges ; 
or in Two Volumes, 25;. 

BEETON'S GREAT BOOK OF POETRY. 

From Caedmon and King Alfred's Boethius to Browning and Tennyson. Con- 
taining nearly Two Thousand of the Best Pieces in the English Language. With 
Sketches of the History of the Poetry of our Country, and Biographical Notices 
of the Poets. Presenting a Collection of Poems never before gathered togethe 
within the limits of a Single Volume. 

Four Hundred English Poets are represented in this Volume, A separate 
Collection of American Poems, with Biographies^ is added to these. Thus, in one 
book, a view of the Growth and Changes of the English Language, as seen in it 
Highest Developments, is possible. Not less than a Thousand Volumes have been 
examined in order to form a selection worthy to receive respect and regard from 
eM Lovers of the Dimne Art of Poesy, 

Published by Ward, Lock, and Co. 



New Books and New Editions. 



Enlarg^ed, corrected, and revised to the latest' date. 
THE DICTIONARY OF UNIVERSAL INFORMATION, 
of Gcofijaphy, History, and Biography. Containing: 23,000 Distinct Articles, 12 
Large Coloured Maps, and ixo Separate Tinted Plates of Views and Portraits. 

Just ready. Vol. I. — A to H — containing 59 separate Tinted Plates and 7 large 
Coloured Maps — Africa, North America, South America, Asia, Australia, China, 
and Europe. Demy 8vo, 836 pp., cloth gilt, price lor. td. 

This work is a manrel of condensation, containlnfifin comparatively small cmnpass a perfect 
le of information, under the thre< 
seren Maps in the (first) volume are 1 



mine of information, under the three ereat heads of Geofrraphy. History, and Biogpraphy. The 

: admirably executed.'*— Z«Mr Mercury , January 34, 1877. 



In Two Vols., price aif., half-bound, the Revised and Enlarged Edition, newly 
Illustrated by 128 full-page and 1,500 smaller Engravings. 

BEETON'S SCIENCE, ART, AND LITERATURE: A Dic- 
tionary of Universal Information ; comprising a complete Summary of the 
Moral, Mathematical, Physical, and Natural Sciences ; a plain Description of 
the Arts ; an interesting Synopsis of Literary Knowledge, with the Pronunciation 
and Etymology of ^very leading term. The work has been with great care 
Revised, Enlarged, and newly Illustrated. 

^ *«* TJurt is no veiume extant cotH^itrnbU to this for the amount of tnforma" 
Hon compressed into a small s/act. Amon^^t works on Technical Science and 
Information, there is no volume that can be more safely recommended to teachers, 
students, or practical men, than Bteton*s Scientific Dictionary, 



Half-bound, 7s. 6d.\ half-calf, xos. 6d., copiously Illustrated. 

BEETON'S DICTIONARY OF NATURAL HISTORY: A 

compendious Cyclopxdia of the Animal Kingdom. Illustrated by upwards of 
aoo Engravings. 

Plainly ivriHen and carefully illustrated infortnation upon the Animal King- 
dom is entitled tc rank high amongst the aids to knowledge ^ and we believe that 
the present work will tnaterially assist readers and students in following their 
examination of Comparative and Human Physiology, as well as give the answers 
to every-day questions in Natural History, 



Half-bound, pi ice 7^. 6d. \ half-calf, xof. 6d. 

BEETON'S DICTIONARY OF BIOGRAPHY : Being the Lives 
of Eminent Persons of all Times. With the Pronunciation of every Name. Illus- 
trated by Portraits, Engraved after Original and Authoritative Pictures, Prints, 
&c. Containing in all upwards of Ten Thousand Distinct and Complete Articles. 
T'A/j Biographical Dictionary contains, in the most compact forvt possible, 
and within a compass of some 700 or Zoo pages, an account of the Lives of Notable 
afid Eminent Men and Women in all epochs. The Portraits, printed on tinted 
paper, are faithfully reproduced from original or authoritative sources. These 
Engravings form a totally ne^v feature in Beeton's Biographical Dictionary, 
nonehavin^ appeared in the First Edition, 

Published by Ward, Lock, and Co, 



New Books and New Editions, 



Half-bound, price ^s. 6d. ; balf-calf, \os. 6d, 

BEETON'S DICTIONARY OF aEOaRAPHY: A Universal 
Gazetteer. Illustrated by Coloured Maps, Ancient, Modem, and Biblical. With 
Several Hundred Engravings of the Capital Cities of the World, English County 
Towns, the Strong Places of the Earth, and Localities of General Interest, in 
separate Plates, on Tinted Paper. Containing in all upwards of Twelve Thousand 
Distinct and Complete Articles. Edited by S. O. Bsston, F.R.G.S. 



Now Ready, doth gilt, 1,536 pages, price 7J. 6d. 

BEETON'S LAW BOOK. A Compendium of the Law of England 
in reference to Property, Family and Commercial Affairs, including References 
to about Ten Thousand Points of Law, Forms for Legal Documents, with nume- 
rous Cases, and valuable ample Explanations. With a full Index — 25,000 refer- 
ences, every numbered paragraph in its particular place and under its general head. 

Hirva frequently a want is felt of better legal knowledge ^on points which con- 
tinually arise in the practical experience of most persons. To supplv this want is 
the aim of Bbbton's Law Book. It will be found a most valuabU and reliable 
work for consultation on all ordinary legal questions. 



Second and Enlarged Edition now Ready, elegantly bound, gilt edges. 
Chromic Title and Frontispiece, ^s. 6d. 

BEETON'S BOOK OF NEEDLEWORK. Consisting of Instruc- 
tions, Illustrations, and Designs by English, German, and French Artists. 
Every Stitch Described and Engraved with the utmost Accuracy, and the 
Quantity of Material requbite for each Pattern stated. Comprising Tatting 
Patterns, Embroidery Patterns, Crochet Patterns, Knitting and Netting Patterns, 
Monogram and Initial Patterns, Berlin Wool Instructions, Embroidery Instruc- 
tions, Crochet Instructions, Knitting and Netting Instructions, Lace Stitche& 
Point Lace Patterns, Guipure Patterns. In all, upwards of Five Htmdrea 
Accurate Patterns, and New and Old Stitches. 

*,* yust as The Book op Household Management takes due precedence of 

every other Cookery Bookt so this extraordinary collection of Needlework Designs 

will become the book, par excellence, for Ladies to consult^ both for Instruction in 

Stitches and all kinds of Work, and Patterns of elegant style and irreproachable 

good taste. 

Price js. 6d., Coloured Plates ; half-calf, 10s. 6d. 

BEETON'S BOOK OF GARDEN MANAGEMENT. Em- 
bracing all kinds of Information connected with Fruit, Flower, and Kitchen 
Garden Cultivation, Orchid Houses, Bees, &c &c. Illustrated with Coloured 
Plates of surpassing beauty, drawn from nature, and numerous Cuts. 



Half-bound, price js. 6d. ; half-calf, zor. 6d. 

BEETON'S BOOK OP HOME PETS : Showing How to Rear 
and Manage in Sickness and in Health — Birds, Poultry, Pigeons, Rabbits, Guinea 
Pigs, Dogs, Cats, Squirrels, Tortoises, Fancy Mice, Bees, Silkworms, Ponies, 
Donkeys, Goats, Inhabitants of the Aquarium, &c. &c. Illustrated by upwards 
of 200 Engravings and zz beautifully Coloured Plates by Harrison Wbir and 
F. Keyl. 

Published by Ward, Lock, and Co. 



New Books and New Editions. 



On* Thousand lUustradoiit, price xot. Ul, half-bonnd. 

The 8elf-Ald OydlopsBdia for Self-Taught Students. Compris- 
ing G«nera] Drawing ; Architectural, Mechanical, and Engineering Drawing ; 
Ornamental Drawing and Design ; Mechanics and Mechanism; the Steam Ensine. 
By RoBBRT Scott Burn, F.S. A.E., &c.. Author of '* Lessons of My Fann,'°&c 
690 pp., demy 8vo. 

Just Published, crown 8vo, doth, price ^t^ 6d,, New and Revised Edition. 

A Million of Faotfl of Correct Data and Elementary Informa- 
tion in the Entire Circle of the Sciences, and on all Subjects of Speculation and 
Practice. Much Enlarged and carefully Revised and improved, and brought down 
Co the Present Year. A large amount of New Matter added. 



Handsomely bound, jt. 6d. 

Treasury of Natural Science. From the German of Professor 

ScMOSDLBK, with uumcrous Additions by Hbnry Mbdlock, F.CS. Fourth 
Edition. With copious Index, and upwards of 500 Engravings. 



Now Ready. New and Revised Edition, demySvo, cloth, ai. 

Drawing Book (The niuatrated). Comprising a Complete Introduc- 
tion to Drawing and Perspective ; with Instructions for Etching on Copper or 
Steel, &c. &c. By Robert Scott Burn. Illustrated with above 300 Subjects 
for Study in every branch of Art. 

Demy 8vo, cloth, 2*. 

Architectural, Engineering, and Mechanical Drawing Book 

(The Illustrated). By Robert Scott Burn. With 300 Engravings. 



New Edition, Just Ready, demy 8vo, cloth, 3f., 244 pp. 
Steam Engine (The): Its History and Mechanism. Being Descrip- 
tions and Illustrations of the Stationary, Locomotive, and Marine Engine. By 
Robert Scott Burn. 

Demy 8vo, cloth, a*. 

Mechanics and Mechanism. By Robert Scott Burn. With 

350 Illustrations. 

New Work on Ornament and Design.— Demy Svo, cloth, 2J. 
Ornamental Drawing and Architectural Design. With Notes, 

Historical and Practical. By Robert Scott Burn Author of "The Illustrated 
Drawing Book," &c. &c. With nearly 300 Engravings of Interior and Exterior 
Decorations for Churches, Houses, &c. &c. 



Published by Ward, Lock, and Co, 



New Books and New Editions. 5 

i^ziXsi^Si "M ^bout It" «ook0. 

Now Ready, handsomely bound, price ax. hd. each. 

1. ALL ABOUT OOOKEBY : Being a Dictionary of Every-day 

Cookery. By Mrs. Isabella Bbbton. 

2. ALL ABOUT EVERYTHING : Being a Dictionary of Prac- 

tical Recipes and £very-day Information. An entirely New Domestic 
Cyclopxdia, arranged in Alphabetical Order, and usefully Illustrated. 

3. ALL ABOUT GARDENING : Being a Dictionary of Practical 

Gardening. 

4. ALL ABOUT COUNTRY LIFE : A Dictionary of Rural Avo- 

cations, and of Knowledge necessary to the Management of the Farm, &c. 

5. ALL ABOUT HARD WORDS : Being a Dictionary of Every- 

day Difficulties in Reading, Writing, &c. &c. 



Price If., cloth, containing 208 pages, 477 Recipes, and Formulae for Mistresses 
and Servants. Also, with Coloured Plates, price \s. 6d. 

MRS. BEETON'S ENGLISHWOMAN'S COOKERY BOOK. 

Comprising Recipes in all branches of Cookery, and accurate Descriptions of 
Quantities, Times, Costs, Seasons, for the various Dishes. 

•,• The capital Coloured Plates render tAe Eig^hteenpenny Edition of The 
Englishwoman's Cookbry Book absolutely unapproachable in point 0/ excel' 
lence and cheapness. There are infinitely more Recipes in this volume than in 
any other Cheap Cookery Book^ their accuracy is beyond question^ and the addu 
tion of these Coloured Plates removes all possibility of successful rivalry which 
may be attempted by imitative and meretricious displays. 



Price 3«. 6</., 476 pages, with many Engravings in the Text, and Coloured Plates, 

exquisitely produced by the best Artists. 

BEETON'S EVERY-DAY COOKERY A: HOUSEKEEPING 
BOOK. Comprising Instructions for Mistress and Servants, and a Collection of 
Practical Recipes. With 104 Coloured Plates, showing the Modem Mode of 
sending Dishes to Table. 

Price ij., cloth, containing 252 pages ; also, with Coloured Plates, price xs. 6d, 
BEETON'S GARDENING BOOK : Containing such full and 
Practical Information as will enable the Amateur to manage his own Garden. 
Amply Illustrated. 

Nsw AND Important Book of Rbpbrbncb on Gardbning. 
460 pages, with Coloured Plates and Engravings in the Text, price 3s. 6d, 

BEETON'S DICTIONARY OF EVERY-DAY GARDENING : 

Constituting a Popular Cyclopaedia of the Theory and Practice of Horticulture. 
Embellished with Coloured Plates, made after original Water-colour Drawinffs 
copied from Nature. 

Published by Ward, Lock, and Co. 



New Books and New Editions. 



Now Ready, la strong Linen Covers, price xs. each. 



I. Property. 

s. Women, Children, and Registra- 
tion. 

3. Divorce ft Matrimonial Causes. 

4. Wills, Executors, and Trustees. 

5. Transactions in Trade, Securi- 

ties, and Sureties. 

6. Partnership and Joint-Stock 

Companies. 

7. Landlord and Tenant, Lodgers, and Arbitrations. 

Rates and Taxes. I 

•»• Tk4s* Booktarg at txctlUni ax they an cheap. The Persevering^ labour 
devoted to their production hat resulted in the classification a$td completeness 
which distinguish them anumg similar attempts. Each one of the series has its 
own separate Index, and the amount ^ information is much greater and more 
varied than the necessary brevity rf the title suggests. 



8. Masters,Apprentices,Servants, 

and Working Contracts. 

9. Auctions, Valuations, Agency, 

Games, and Wagers, 
za Compositions, Liquidations, 

ana Bankruptcy, 
zz. Conveyance, Travellers, and 

Innkeepers. 
xs. Powers, Agreements, Deeds, 



Cloth elegant, gUt edges, price us. 6d, 

BEETON'S BOOK OF BIBDS ; showing How to Rear and 
Manage them in Sickness and in Health. 



•»• This volume contains upwards of One Hundred Engravings and Six ex- 

isitei 

BIR. 



ouisiteiy Coloured Plates printed Facsimile from Coloured Sketches by Harrison 



Cloth elegant, gilt edges, price 3*. 6</., uniform with the "Book of Birds." 

BEETON'S BOOK of POUTLBY & DOMESTIC ANIMALS ; 

showing How to Rear and Manage in Sickness and in Health — Pigeons, Poultry, 
Ducks, Turkeys, Geese, Rabbits, Dogs, Cats, Squirrels, Fancy Mice, Tortoises, 
Bees, Silkworms, Ponies, Donkeys, Inhabitants of the Aquarium, &c. 

*•• This Volume contains -upwards of One Hundred Engravings and Five 
Coloured Plates from Water-Colour Drawings by Harrison Weir. 



Price 5r., numerous Illustrations, cloth, gilt edges. 

BEETON'S HOUSEHOLD AMUSEMENTS AND ENJOY- 
ME NTS. Comprising Acting Charades, Burlesques, Conundrums, Enigmas, 
Rebuses, and a number of new Puxzles in endless variety. With folding Frontis- 
piece. 

In coloured boards, price 6d. (A wonderful Collection of Information.) 

BEETON'S COTTAGE MANAGEMENT. Comprising Cookery, 
Gardening, Cleaning, and Care of Poultry, &c. 

Published by Ward, Lock, and Co. 



New Books and New Editions. 



BOOKS FOR BOYS. 



*^*The Best set of Volumes for Prizes^ Rewards, or Gifts to English Lads. 
They have all been prepared by Mr, Beeton with a view to their fitness in manly 
tone and handsome appearance for Presents for Youth, amongst whom they itn/'oy 
an unrivalled degree (if popularity, which never flags. 



Coloured Plates and Illustrations, price 51. cloth ; or cloth gilt, giK edges, ts, 

1. Stories of the Wars. Tillotson. From the Rise of the Dutch 

Republic to the Death of Oliver CrotnwelL 

2. A Boy's Adventures in the Barons' Wars ; or, How I Won 

My Spurs. J. G. Edgar. 

3. Cressy and Poictiers. J. G. Edgar. 

4. Bunnymede and Lincoln Fair. J. G. Edgar. 

5. Wild Sports of the World. J. Greenwood. 

6. Curiosities of Savage Life. By the Author of '< Wild Sports 

of the World." 

7. Hubert EUis. 

8. Don Quixote. Cervantes. 300 Illustrations. 

9. Gulliver's Travels. By Dean Swift. 

10. Robinson Grusoe. By Daniel Defoe. 

11. Silas the Conjurer. 

12. Savage Habits and Customs. By the Author of '*Wild 

Sports of the World." 

13. Reuben Davidger. J. Greenwood. 

14. Brave British Soldiers and the Victoria Cross. 

15. Zoological Recreations. By W.J. Broderip, F.R.S. 

16. Wild Animals in Freedom and Captivity. 

18. The World's Explorers. Including Livingstone's Discoveries 

and Stanley's Search. 

19. The Man among the Monkeys ; or, Ninety Days in Apeland. 

Illustrated by G. Dor^. 

20. C3k)lden America. By John Tillotson. 



NEW BOOKS FOR BOYS. 

Ice World Adventures; or, Voyages and Travels in the Arctic 

Regions. From the Earliest Period to the English Expedition of 1875. By Jambs 

Mason. With 48 full-page and other Illustrations. Crown 8vq, cloth gilt, 5;. 
Iiion Hunting; or, Adventures and Exploits in India, Africa, and 

America. By Jules Gerard. Crown 8vo, cloth gilt, gilt edges, sj. 
Antony Waymouth ; or. The Gentlemen Adventurers. By W. H. 

Kingston. Crown 8vo, cloth gilt, v. 6«/. 

Published by Ward, Lock, and Co. 



fittton'B «0B«' f rf^ PbwtB- 



NEW PRESENTATION VOLUMES FOR BOVS. 

i,o88 pages, 8vo, with numerous Engravings, full-page and in the text, cloth 

gilt, price 5X. ; gilt edges, 6s. 

3. BEETOK'S BRAVE TALES, BOLD BALLADS, AND 

TRAVELS BY SEA AND LAND. Containing: Historical Stories- 
Hubert Ellis — Ingonyama — Highland Regiments as they Once Were — King 
of Trumps — Scientific Papers — Silas the Conjurer — Sports and Pastimes — 
Victoria Cross Gallery — The Zoological Gardens, &c. 

Qoth, plain edges, 5^. ; gilt edges, 6f. 

4. BEETON'S TALES OF GHIVALBY, SCHOOL STORIES, 

MECHANICS AT HOME, AND EXPLOITS OFTHE AJtMY AND 
NAVY. A Book for Boys. Illustrated by separate Plates and numerous 
WoodcuU inserted in the Text. 

Cloth, plain edges, $s. ; gilt edges, 6s. 

5. BEETON'S HERO SOLDIERS, SAILORS, ft EXPLORERS, 

Gymnastics, Telegraphy, Fire Arms, &c. 1,088 pages, with 50 full-page 
Engravings on toned paper, and numerous Woodcuts. 

Cloth, plain edges, 51.; gilt edges, 6s, 

6. BEETON'S FAMOUS VOYAGES, BRIQAND ADVEN- 

TURES, TALES OF THE BATTLE-FIELD, &c. Illustrated by sepa- 
rate Plates and numerous Woodcuts inserted in the Text. 

Just Ready, Uniform with the above, cloth, plain edges, 5*.; gilt edges, 6*. 

7. BEETON'S VICTORIOUS ENGLISH SEA STORIES, 

TALES OF ENTERPRISE, and SCHOOL LIFE. Illustrated by sepa- 
rate Plates and numerous Woodcuts inserted in the Text. 



Ihe lottttg %tiih&' iJlbrarB. 

With Illustrations. Handsomely bound in cloth gilt, price m. 6d, 



1. Sunshine and Rain; or, 

Blanche Cleveland. By A. E.W. 

2. Roses and Thorns ; or, Five 

Tales of the Start in Life. 

3. Bible Narratives ; or, Scrip- 

ture Stories. By the Rev. Frkdb- 
RiCK Caldsr, M.A. 

4. Pleasure and Profit ; or, Les- 

sons at Home. A Book for Boys 
and Girls. 

5. Country Pleasures ; or, The 

Carterets. By A. E. R. 



6. Stories of Courage and Prin- 

ciple : or, Fit to be a Duchess. 
By Mrs. Gillkspib Smyth. 

7. Who are the Happy Ones P 

or. Home Sketches. By the Author 
of "Quiet Thoughts for Quiet 
Hours," &c. 

8. The Progress of Character ; 

©r, Cliffethorpe. By H. Power. 

9. What can She Do? By 

Rev. E. p. Roe. 



Published by Ward, Locky and Co, 



New Books and New Editions. 



§• ©• Uteton'B flatUmal Jleftcmcje j8ox>k0, 

FOR THE PEOPLE OF GREAT BRITAIN AND IRELAND. 
The Cheapest and Best Reference Books in the 'World. 

Each Volume compute in itself^ and containing from 512 to 590 Columns. 

Price IS. in strong" cloth binding, 

Beeton'8 British Gazetteer : A Topoig^rapliical and Historical Guide 

to the United Kingdom. Compiled from tne Latest and Best Authorities. It 

fives the most Recent Improvements in Cities and Towns ; states all the Railway 
tations in the Three Kingdoms, the nearest Post Towns and Money Order Offices. 

Beeton's British Biography : From the Earliest Times to the Acces- 
sion of George III. 
Beeton's Modem Men and Women : A British Biography from the 

Accession of George III. to the Present Time. 

Beeton's Bible Dictionary. A Cyclopaedia of the Geography, Bio- 
graphy, Narratives, and Truths of Scripture. 
Beeton s Glassioal Dictionary : A Cyclopaedia of Greek and Roman 

Biography, Geography, Mythology, and Antiquities. 

Beeton s Medical Dictionary. A Safe Guide for every Family, de- 
fining with perfect plainness the Symptoms and Treatment of lul Ailments, Ill- 
nesses, and Diseases. 592 columns. 

Beeton's Date Book. A British Chronology from the Earliest Re- 
cords to the Present Day. 

Beeton's Dictionary of Oommerce. A Book of Reference. Con- 
taining an Account of the Natural Productions and Manufactures dealt within the 
Commercial World ; Explanations of the principal Terms used in, and modes of 
transacting Business at Home and Abroad. 

Beeton's Modem European Celebrities. A Biography of Conti- 
nental Men and Women of Note who have lived during the last Hundred Years, 
or are now living. 

Beeton's Beady Reckoner. A Business and Family Arithmetic. 
With all kinds of New Tables, and a variety of carefully digested Information, 
never before collected. Cloth, zx. 

Beeton's Sixpenny Beady Reckoner. 96 pages. 



Price One Shilling each. 

Beeton's Guide Book to the Stock Exchange and Money Market. 

With Hints to Investors and the Chances of Speculators. 

Beeton's Investing Money with Safety and Profit. 



Beeton's Complete Letter- Writer, for Ladies and Gentlemen. 

Containing : The most approved Love Letters— Applications for Employment—* 
Replies to Advertisements — Answers to Invitations — Requests to execute Com- 
missions — ^and Letters respecting Domestic Affairs, Visits, and Education ; also 
Brief Complimentary Notes — Forms for the Address, Commencement, and Con- 
clusion of Letters, and useful Hints regarding Letter-Writing generally. 8vo, xx. 

Beeton's Complete Letter- Writer for Ladies. 6d, 
Beeton's Complete Letter- Writer for Gentlemen. 6d, 

Published by Ward^ Lock, and Co. 



%mtisomt Pttsentstion ^oinme^. 



Now Ready, price xo*. 6d.j a New Volume by Henry Southcatb, Author of 
** Many Thoughts of Many Minds,** *' Musings About Men," &c 

Noble Thoughts in Noble Language : A Collection of Wise and 

Virtuous Utterances, in Prose and Verse, from the Writings of the Known Great 
and the Great Unknown. With an Index of Authors. Compiled and Analyticallv 
Arranged by Henry Southgatb, Author of " Many Thoughts of Many Mimds," 
" Muangs About Men," " Woman," &c. &c. 

TAts Volume will especially recommend itself to those who can ap/reciate and 
value the best thoughts q/ our best writers. 

Price One Guinea, exquisitely bound, doth gilt and gilt edges, the Best Books ever 
produced in Colours, and eminently fitted for Presents. 

The Fields and the Woodlands, Illustrated by Painter and Poet 

Consisting of Twenty-four Pictures, printed in the highest style of Chromogra^hic 
art, by Lbighton Brothers. With Verses of character and beauty appropriate 
to the Pictures. Printed on thick toned paper. 

Price One Guinea, uniform with the above. 
Pictorial Beauties of Nature. With Coloured Illustrations by 

Famous Artists. This magnifident book forms a Companion Volume to " The 
Fields and the Woodlands,' and the splendid collection of Twenty -four Pictures 
is unrivalled by anything ever brought together within the bounds of a sinj^le 
volume. 

In One handsome Volume, doth gilt, 251. ; elegantly bound in bevelled boards 

gilt edges, price 2 if. 

Dalziers Illustrated Arabian Nights' Entertainments. With 

upwards of 200 Pictures drawn by J. E. Millais, R.A., J. Tknniel, J. D. 
Watson, A. B. Houghton, G. J. Pinwkll, and T. Dalziel, together with 
Initial Letters, Ornamental Borders, &c., engraved by the Brothers Dalziel. 



Beautifully bound in cloth gilt, price yf . td. ; in bevelled boards, gilt edges, 

price lof. 6d. \ in morocco, price 21J. 

Dalziers Illustrated Goldsmith. Comprising ** The Vicar of Wake- 
field," "The Traveller," "The Deserted Village," '* The Haunch of Venison," 
" The Captivity : an Oratorio." *' Retaliation," " Miscellaneous Poems," *' The 
Good-Natured Man," *' She Stoops to Conquer," and a Sketch of the Life of 
Oliver Goldsmith by H. W. Dulckkn, Ph.D. With ico Pictures, drawn by G. 
J. PiMWBLL, engraved by the Brothers Dalziel. 

Handsomely bound in cloth, gilt sides and edges, price 2 if. 
Old English Ballads. Illustrated with 50 Engravings from Drawings 
by John Gilbert, Birket Foster, Frederick Tavler, Joseph Nash, George 
Thomas, John Franklin, and other eminent Artists. 



Fcap. 4to, cloth, gilt side, back, and edges, price 21J. 
Christaias with the Poets. A Collection of Songs, Carols, and 
Descriptive Verses relating to the Festivals of Christmas, from the Anglo-Normau 
Period to the Present Time. Embellished with 53 Tinted Illustrations by Birket 
Foster. With Initial Letters and other Ornaments printed in Gold, and with 
Frontispiece iu Colours. 

Published by Ward^ Lock^ and Co. 



New Books and New Editions. 1 1 



Price a If., cloth gilt. 

Gharaoter Sketches, Development Drawings : Ploturea of Wit 

and Humour, done in Permanent Lines for Posterity. By the late Charlbs H. 
Bbnnbtt and Robert B. Brough. 

By the testimony of all his contefnporarieSt the late C. H, Bennett was 
unequalled in his peculiar walk as a draughtsman. He certainly was unrivalled 
altogether in the thoughtfulness of his compositions. His early death was a great 
loss. As an author ^ Robert Brough shares^ to the full, in the general opinion 
entertained of his friend and colleague in the work now first prodttced as a whole. 
He was a writer whose attainments were exceedingly great^ and whose wit an i 
humour have been universally acknowledged and enjoyed. 

On toned paper, beautifully bound, gilt edges, price 151. 

Poets' Wit and Humour. Selected by W. H. Wills. With 100 
Curious Engravings from Drawings by Charles Bennett and George Thomas. 



New Edition, richly bound, gilt edges, price 159. 

Sabbath Bells Chimed by the Poets. With Coloured Engravings 
by BiRKST Foster. 

Appropriately bound, price ^s. td.^ cloth ; bevelled boards, gilt edges, tos. 6d, 

The Pilgrim's Progress from this World to that which is to 

Come. By John Bunvan. With a Memoir of the Author by H. W. Dulcken, 
Ph.D.« and zoo Page and other Illustrations by Thomas Dalziel, engraved by 
the Brothers Dalziel. 

New Edition, price xof . 6</., appropriately bound. 
Pearls from the Poets. A Collection of Specimens of the Works 
of Celebrated Writers, with Biographical Notices. The Poems selected by H. W. 
Dulcken, Ph.D., M.A., with a Preface by the late Rev. Thomas Dale, M.A., 
Canon of St. Paul's. 

Price 31*. 

A Beautiful Edition of the Holy Bible. With Illustrations 
selected from Raphael's Pictures in the Vatican, adapted by Robert Dudley. 
Superbly printed in Tints, with Gold Borders, in die highest style of Art. Magni- 
ficently bound in Relievo Leather, from a design by Owen Jones, with gilt red 
edges. 

Ditto ditto, in elegant cloth binding, leather back, price 10s, 6d, 



Price One Guinea. New Edition. 

The Foetloal Works of Edgar Allan Poe. With Illustrations 
after Tennibl, Birket Foster, Pickersgill, &c., and Head and Tadl Pieces 
by Harry Rogers. 

Demy 8vo, price 7;. 6d., handsomely bound ; half-calf, los, 6d, 

PALESTINE: Its Holy Sites and Sacred Story. 

Amply Illustrated with Maps and more than 300 Wood Engravings, executed 

by Eminent Artists. 
The design of the work is to provide a Consecutive History of Palestine, from the 
time of Abram to that^ of the ftnal Destruction of Jerusalem under Titus. It also 
furnishes, in immediate association with the events recorded, a Topographical 
Description of the Land. 

Published by Ward^ Lock,, and Co. k 
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THB NBVSr ILLUSTRATBD FAMILY BIBLB. 

4to, doth gilt, iUaminated side, plain edges, au.; ditto, red edges, aax.; half-bound 
call, red edges, y.s, td,\ morocco, gilt edges, 43X.; Turkey morocco, 

extra, 521. 6d. 

OOBBIN'S XLLUSTRATED FAMILY BIBLE and PEOPLE'S 
COMMENTARY. With Family Register, and over One Thousand Page and 
other Illustrations of Biblical Localities, and of Incidents from the Holy Scrip- 
tures, by OvKRBBCK, Rbthbl, and other great Scriptural Artists. With a large 
number of full-page Coloiu-ed Pictures. 

A Familjr Bible and Commentary, cheap in price, trustworthy in explanations, 
and attractive in form, has long been desired. " Cobbin's Illustratbd Family 
BiBLB AND Pboplb's COMMENTARY" Will* be fouud to give a number of advan- 
tages to purchasers. Some of these advantages sure described below. 

I. It is the first Family Bible published with beautifully Coloured Plates. 

II. The present Family Bible is bjr far the Cheapest yet published. The price is 
scarcely one-third of the price which is now paid for the lowest priced Family BiU^ 
although these have been hitherto considered marvels of cheapness. 

III. The Commentaxy, by one of our most eminent Biblical Scholars, will be 
found complete, and affords all needed information for an intelligent perusal of 
Holy Writ, now so closely searched, and made the subject of much hostile as well 
as friendly criticism. Thus in this edition of the Bible, purchasers possess an admir- 
able Commentary — clear, concise, and thoroughlv trustworthy. Many Commen- 
taries occupy the space of six volumes, costing a large sum of money ; and hardly 
any really good Commentary can be bought which does not occupy as many as 
three volumes. But '*Cobbin's Family Biblb and Pboplb's Commbntary" com- 
bines, for Clergymen, Teachers, and Students, in one compact, handsome, and port- 
able volume, both the Text of Holy Writ and a full Commentary. The well en- 
graved and printed Maps and Illustrative Engravings, the beautiful many-coloured 
Pictures, the artistic and useful Register of Family Events, printed in Tints, and 
ruled for the insertion of the Family Names and Events, all unite to form a Bible 
for the People of Great Britain, as well fitted for the Cottage by its cheapness as for 
the Palace by its Completeness of Text and Commentary and beauty of appearance. 



Price 8j. td. ; French morocco, xos. 6d. 

TEACHER'S PICTORIAL BIBLE and BIBLE DICTIONARY. 

The Authorized Version. Illustrated by Graphic Engravings and Maps. Contain- 
ing the Old and New Testaments, translated out of the Original Tongues, and 
with the former Translations diligently Compared and Revised by His Majesty's 
Special Command. Appointed to be read in Churches. With the most approved 
Marginal References, and Historical and Descriptive Illustrations appended to 
each Book and in the Dictionary. By the Rev. Ingram Cobbin, M.A. 

Now Ready, Uniform with Bkbton's Shilling Gazettkkr, containing Fix^ 
Hundred and Twelve Columns of closely printed matter. 

BEETON'S BIBLE DICTIONARY. 

Price If.; in cloth boards, xs. 6d,; half-bound, 2s. 

•«• To Bible Teachers, Sunday School Teachers, Schoolmasters, Pupil Teachers, 

and all interestedin aiding the Study 0/ the Scriptures, Special Terms will be 

^iven when a number not less than a Dosen Copies ^Bsston's Biblb Dictionary 

are ordered. 

Published by Ward^ Lock^ and Co. 
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COBBIN*S GOMMENTABIES. 

•«• The Publishers desire to call the attention of the Public to some very im^ 
Portant changes they have made in these valuable Commentaries. They have 
reduced the varieties oj the books and the bindings. The style of the bindings 
will all be found entirely new and attractive. The prices have been revised, and 
in all cases very greatly reduced. 



The Compsmlon Bible : The Authorized Version. Illustrated 

by Notes on Oriental and Scriptural History, Scenery, and Customs. Numerous 
Page Engpravings and Maps. 



X. 



a. 



Crown 8vo, cloth antique, red 
edges, lettered on side 

French morocco, blind, gilt 
edges . . . . . 

Pigskin,bevelled boards,blind, 
gilt edges .... 



t, d. 

7 6 
xo 6 



X4 o 



«. d, 

Tarkey merocco extra, blind, 

gilt edges . . . . 15 o 

Turkey morocco antique, be- 
velled, red and gold edges . x8 o 

Best dull gilt clasp for above a o 



*«* 7*^ Companion Biblb meets the wants and means of a numerous cleus of 
readers, and, indeed, forms a complete Cyclopedia of Oriental intelligence. The 
retider will here ^nd ample information respecting the Manners, Customs, and 
Geography of the Holy Land, and of those counS^es which were in some way 
associated with it in the historical pages of Scripture, and a good Index will 
facilitate every inquiry, 

Oobbhx's Portable Oommentary. A Cheap Edition of the Portable 

Commentary, for Sabbath Schools and Distribution, being the Cheapest Com- 
mentary of the Holy Scriptures ever published. With X5,ooo Critical and Illus- 
trative Notes, and 50,000 References and Readings; together with a History 
connectine the Old and New Testaments, various useftU Tables, and Nine 
Coloured Maps. By the Rev. Ingram Cobbin, M.A. 

d. t, d. 



7- 
8. 



xo 



XX. 



Paste Grain • . • . 6 

Cloth 3 

French morocco, blind, gilt 

edges . . . • . • 5 
PigsKin,beTelledboards,blind, 

gilt edges . . . . 6 
Turkey morocco extra, blind, 

gilt edges .... 7 



6 
6 



xa. Turkey morocc* limp, blind, 
gilt edges . . • . 

X3. Calf or Turkey morocco, limp 
circuit, gilt edges 

X4. Turkey morocco antique, be- 
velled, red and gold edges . 
Best dull gilt clasp for above 



7 o 



xo 6 



9 

a 



o 

o 



The Analytlpal Bible : New Edition. Authorized Version. 

With 50,000 Reiferences and Readings, Analytical Notes appended to each Book, 
Historical Connection of Old and New Testaments, various useful Tables, and 
Nine Coloiu-ed Maps. Fcap. Svo, 796 pp. 



x5. French morocco, blind, gilt 

edges . . . . . 
16. Pig[skin,bevelledboards,blind, 

gilt edges .... 
X7. Turkey morocco extra, blind, 

gilt edges .... 
x8. Turkey morocco limp, blind, 

gilt edges • • . . 



X. d. 



5 

6 

7 
7 



o 
6 
6 
6 



«• d, 

xg. Calf or Turkey morocco, limp 

circuit, gilt edges . . xo 6 

ao. Turkey morocco antique, be- 
velled, red and gold edges . 9 o 

Best dull gilt clasp for above a o 

ax. Cloth 36 

22. Paste Grain . . • .66 
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Now Ready, New and Cheaper Edition. Demy 8vo, 634 pages, cloth, 3^ . td, ; 

or royal 8vo, half-bound, 5/. 

Webster's Universal Pronounoing and Defining Dictionary of 

the English Language. Condensed from Noah Webster's Large Work, with 
numerous Synonyms, carefully discriminated by Chauncby A. Goodrich, D.D., 
Professor in Yale College. To which are added, " Walker's Key" to the Pronun- 
ciation of Classical and Scriptural Proper Names ; a Vocabulary of Modem 
Geographiod Names ; Phrases and Quotations from the Ancient and Modem 
Languages ; Abbreviations used in Writing, Printing, &c 

*«* This comprthtnsiv* Work it htauHfully ^rinUdon goed pa^er^ in a clear 
mnd distinct typt^ in donblt columnt^ and has had the benifit of Revision to tho 
Prtsent Timo. 



'* This Dictionary Is one which must commend Itself to erenr Intelligent reader, eontainh^, as 
' r adopted words in common use up to the I 
1 printed, and Tery cheap ; and hari 
urther recommendation is unnecessary. It is good, useful, and cheap.' —Liverpccl MaU. 



It does, all the recently adopted words in common use up to the end of last year. Let us add, it 
Is carefully and well printedf. and Tery cheap ; and harlnj; said so much, we feel assured that 



THE CHEAPEST ENGLISH DICTIONARY EVER PUBLISHED. 

Fcap. 4to, cloth, price %s. 6d. 

Webster's Improved Pronouncing Dictionary of the English 

Language. Condensed and Adapted to English Orthopaphy and Usage, with 
Additions from various Accredited Sources, by Charles Robson. To which are 
added. Accentuated Lists of Scriptural, Classical, and Modem Geographic 
Proper Names. 

1^ This carefully revised edition 0/ Wehster^s great work was undertaken^ at 
considerable outlay, by ike late David Bogub, aM embraces all the best points of 
th* English and American authorities. It must supersede Johnson, Walkbr, 
Smart, Worcbstbr, and its other predecessors. It is admirably adapted /or 
School Use. 

JOHNSON AND WALKER SUPERSEDED. 

CoKTAiNiNG Ten Thousand More Words than Walker's Dictionary, 

Royal i6mo, cloth, price zx. 

Webster's Pocket Fronoimcing Dictionary of the English Lan- 
guage. Condensed from the Original Dictionary by Noah Webster, LL.D.; 
with Accentuated Vocabularies of Classical, Scriptural, and Modern Geographicsil 
Names. Revised £dition, by William G. Webster, son of Noah WelKter. 



Price I*., cloth. 

A Book for Home and School Use, equal to anything produced. 

Beeton's Pictorial Speller. Containing nearly 200 Pages and 

more than 400 Engravings, and comprising — i. Several Alphabets for learning 
Letters and Writing. 2. A First Spelling Book or Primer, containing Words of 
from Two to Four Letters, Illustrated. 3. A Second Spelling Book, containing 
Words of from Five to Ten Letters, Illustrated. 4. Moral Tales in Short Words, 
Illustrated. 5. Stories from English History, written for Children. 6. Bible 
Stories and Lessons in Easy Words, Illustrated. 

Published by Ward, Lock, and Co, 
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Crown 8vo, fancy wrapper, each \s,\ cloth limp cut flush, xs. 6d.; 

clotn boards, gilt, 2s. 

1. Timothy Tltcomb's Letters addressed to Young People, 

Single and Married. 

2. Beeoher's Lectures to Young Men. 

3. Getting On In the World ; or, Hints on Success in Life. First 

Series. By William Matthbws, LLJD. 

4. Cobbett's Advice to Young Men. 

5. ChnstlanB in Council. By Mrs. Prentiss, Author of " Step- 

ping Heavenward," &c. 

6. How to Make a Living. By George Gary Eggleston. 

7. The Art of Prolonging Life. 

" A most raluable epitome of the art of maintaining ' a healthy mind in a healthy body ; 
written by one who spoke with authority, from the experiences of a long, active, and useful 
career." — Translated from the celebrated work of Hufblano. 

8. Foster's Decision of Character, and other Essays. With Life 

of the Author. 

9. Getting On in the World. Second Series. By William 

Matthbws, LL:D. 
10. How to Excel in Business ; or. The Clerk's Instructor. 



In handsomely coloured wrapper, crown 8vo, post free, Three Halfpence each ; 
or the Complete Set of Six Books, post free, for 8d, 

1. BEETON'S PICTOBIAL ABC BOOK. 28 pp. Com- 

prising Alphabet of Animals, Alphabet of Objects, Small and Capita 
Letters, Script Letters, Alphabet of Country Life, all about the Alphabet 
told in Verse, &^ With 94 Illustrations. 

2. BEETON'S PICTOBIAL SPELLING BOOK. 24 pp. 

Comprising Easy Words of Two Letters 'to Words of Seven Syllables. 43 
Illustrations. 

3. BEETON'S PICTOBIAL PBIMEB AND EASY WOBD 

BOOK. 34 pp. Comprising Easy Words and Easy Reading Lessons 
from Words of Two to Six Letters. 78 Illustrations. 

4. BEETON'S PICTORIAL READER. 24 pp. Comprising 

Reading Lessons in Prose and Poetry of an Interesting and Progressive 
Character. 21 Illustrations. 

5. BEETON'S PICTORIAL HISTORY OF ENGLAND. 

aS pp. Comprising Lessons about English Kings, Chronologically Ar- 
ranged. ^ Also List of the Kings and Queens of England, with the Dates 
when their Reign began and ended. 46 Illustrations. 

6. BEETON'S PICTORIAL BIBLE HISTORY. 28 pp. Com- 

prising First Lessons from Bible History, from t^e Fall of Adam to the time 
of the Apostles. 39 Illustrations. 

Published by Ward^ Lock^ and Co, 
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Fcap. 8to, wrapper, zx. each ; doth gilt, \s. 6d.; cloth gilt, gilt edges, 2S, 

1. The Autobiography of a £5 Note. By Mis. J. B. Webb. 

2. Zenon, the Roman Martyr. By the Rev. R. Cobbold, Author of 

" Margaret Catchpole." 

3. The Pilgrims of New England. By Mrs. J. 6. Webb. 

4. Mary At^w WeUlngton. By the Author of *' Margaret Catchpole." 

5. The History of the Falrohlld Family. By Mrs. Sherwood. 

6. Soeptres and Orowns. By Author of " The Wide, Wide World." 

7. Nidworth, and his Three Magio Wands. By £. Prentiss, 

Author of " Stepping Heavenward." 

8. Freston Tower. A Tale of the Times of Cardinal Wolsey. By 

the Rev. R. Cobbold, Author of " Margaret Catchpole." 

9. The Mysterious Marriage ; or, Sir Edward Graham. By 

Cathbrinb Sinclair. (Sequel to ** Holiday House.") 

10. Jsuie Bonverie, and How She became an Old Maid. By Ditto. 

1 1. Modem Flirtations ; or, A Month at Harrowgate. By Ditto. 

12. The Star suid the Glond. By A. S. Roe. 

13. Nellie of Truro. A Tale from Life. 

14. The Nun. By Mrs. Sherwood. 



New and Handsome Volumes, price 3^. 6d. each. 

1. Shiloh ; or, Without and Within. By Mrs. W. M. L. Jay. With 

Four Coloured Illustrations. 

2. The Prince of the House of David. By the Rev. J. H. 

Ingraham. With Four Coloured Illustrations. 

3. Miss £idgeworth's Moral Tales. Four Coloured Illustrations. 

4. Miss Edgeworth's Popular Tales. Four Coloured Illustrations. 

5. The Throne of David. By the Rev. J. H. Ingraham. 

6. The PiUar of Fire. By the Rev. J. H. Ingraham. 

7. Anna Lee : The Maiden, Wife, and Mother. By T. S. Arthur. 

8. The Wide, Wide World. By Elizabeth Wetherell. 

9. Queechy. By the Author of **The Wide, Wide World." With 

Four Coloured Illustrations. 

10. Melbourne House. By Ditto. With Four Coloured Illustrations, 

11. Sceptres and Crowns, and The Flag of Truoe. By Ditto. 

12. The Fairohild Family. By Mrs. Sherwood. 

13. Stepping Heavenwaid, and Aunt Jane's Hero. By £. 

Prentiss. 

14. Mabel Vaughan. By the Author of "The Lamplighter." 

15. Dunallan. By Grace Kennedy. 

16. Father Clement. By Grace Kennedy. 

17. Holden with the Cords. By Mrs. W. M. L. Jay. 

Published by Ward^ Lock, and Co, 
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THE CHRISTIAN YEAR. 

Q^xittjt^U (ti ^ztUt tor t$( j^tttOrasiK xtOr Salplrxfint 

llrauiBil^attt t|»( 9^r. 

BY JOHN KBBLB. 

Small fcap. 8vo, cloth gilt, plain edges z o 

cloth gilt, back and side, red biumisbed edges . .16 
» „ „ ^ gilt edges, bevelled beards • a o 

» calf or morocco, limp, red edges • • • • 5 o 

LARGE EDITION. 

Crown 8vo, toned paper, cloth gilt, plain edges . . . • s 6 

l> ,, with 8 full-page Illustrations, cloth gilt, 

red burnished edges, bevelled boards 36 

Gilf, or morocco limp, red edges. . . . • • • . zo 6 

LARGER EDITION. 

Crown 4to, handsomely bound in cloth gilt, gilt edges, bevelled 

booids « az o 



%\a (Ehmtiatt pie %tmsi. 

Crown 8vo, handsomely bound, red edges, price 3* . 6</. each. 

1. The Ghrlstian Year. 

2. Life Thoughts. By Henry Ward Beecher. Red border lines. 

3. The Ghrlstian Life. Bible Helps and Counsels for Every Day 

throughout the Year. Red border lines. 

4. Religion and Soienoe. By Joseph Lb Conte. 

5. The Perfect Life. By William E. Channing. 

6. Sacred Heroes and Martyrs. Biographical Sketches of Illustrious 

Men of the Bible ; with Historical Scenes and Incidents, illustrating their 
Heroic Deeds* eventful Career, and sublime Faith. By J. T. Headlsy. 
Revised and Edited by J. W. Kirton, Author of "Happy Homes," "Buy 
Your Own Cherries^" &c 

Now Ready crown 8vo, handsomely bound in cloth, 51. 

The Christian Text Book and Birthday Remembranoer. A 

Book of Sacred Counsel and Reflections for £very Day in the Year. With 
interleaved Pages for recording Birthdays and Registering Thoughts and 
Events of Every Day. 

Legends of the Missouri and Mississippi. Strange and Interest- 
ing Traditions of the North American Indians. Pioneer Life in the Far West. 
By M. Hopewell, Author of "The Great West," "Mississippi Valley," &c. 
Price or. ; cloth, 3;. (id. 

Published by Ward, Lock, and Co, 
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New Editions, and New Wrappers Printed in Colours. 
Ona Shilling Eaoh. 



1. Poultry and Pigeons. How to Rear and Manage. Coloured Plates. 

2. British Song and Talking Birds. How to Rear and Manage 

them. Coloured Plates. 

3. British Song Birds. How to ^ear and Manage. Coloured Plates. 

4. The Parrot Book. How to Rear andManage them. Coloured Plates. 

5. Birds' Nests and Eggs, and Bird-stuffing. Coloured Plates. 

6. Rabbits and Squirrels. How to Rear and Manage them. 

Coloured Plate. 

7. Bees, Silkworms, and the Aquarium. How to Rear and Manage 

them. Coloured Plate. 

8. Dogs and Oats. How to Rear and Manage them. Coloured Plate. 

%• These hooks contain ample instruction for all who keep Birds^ Poultry ^ 
Pigeons t RabbitSt Sguirrels^ Bees, Silkworms^ or Dogs and Cats, and for those 
who are Collectors 0/ Birds* Nests and Eggs. 



Prioe One Shilling Eaoh. 



Tatting Patterns. 
Embroidery Patterns. 
Knitting and Netting Patterns. 



Crochet Patterns. 

Patterns of Monograms, Initials, &c. 

Guipure Patterns, 



Madame Goubaud's New Crochet Patterns. 
Polonaise Lace Book. By the Silkworm. 
Larger Size, price Two Shillings. Patterns of Guipure d*Art. 



NEEDLEWORK INSTRUCTION BOOKS, Price Sixpence. 

Berlin Wool Instructions. 18 Illustrations. 
Embroidery Instructions. 65 Illustrations. 
Crochet Instructions. 

•»• For Schools and Young Ladies at Home, 



Pillow Lace.— Just ready, handsomely bound in cloth, gilt side and edges, 3J. 6^, 

LIADAME GOUBAUD'S BOOK OP INSTRUCTIONS in 

Pillow Lace Making and Pillow Lace Patterns. With numerous Illustrations 
printed in Mauve. 

Just ready, fcap. 4to, cloth, bevelled boards gilt edges, loj. 6</. 

ANTIQUE POINT AND HpNITON LACE. Containing Plain 
and Explicit Instructions for Making, Transferring, and Cleaning Laces •f every 
Description, with about One Hundred Illustrations, Outlines, and Pricking of 
the PriMcipal Point Stitches and Honiton Sprigs. By Mrs. Treadwin. 



Published by Ward, Lock, and Co. 




Prioe One Shilling Eaoh. 



There is but little call to laud the men who have written the books catalogued 
below. They have done good work — work that needs no bush ; and mankind is 
under obligations to them for a large sum-total of enjoyment. 



3. 

3. 
4. 

s. 

6. 

7« 
8. 

9. 
za 

iz. 

za. 

X3- 

14. 

IS. 

z6. 

17. 
z8. 
Z9. 
30. 

31. 
S3. 

23. 
24- 

as. 
36. 



Artemus Ward : His Book. 37. 

Riddles. Illustrated. 

Burlesques. Illustrated. aS. 

Charades. Illustrated. 29. 

Biglo-w Papers. J. R. Lowbll. 30. 

Saxe's Poems. 

Joe Miller'sjest Book. 3Z 

Connubial Bliss. Doughty. 

Model Men and Model Women. 32, 

Mayhbw. 33. 

The Flirt, and Evening Parties. 34. 

Albert Smith. 35. 

The Gent, and Stuck-up People. 36. 

Albbrt Smith. 

The Ballet Girl, and the Idler 37. 

upon Town. Albbrt Smith. 

Humbug and Mince Pies. 38. 

Angus Rbach. 39. 

Hearts and Trumps, Hannay; 4a 

and Change for a Shilling. 

Mayhbw. 4z. 
Pusley ; or. My Summer in a Gar- 
den. Chas. Dudley Warner. 43. 
Black-Log Studies. C.Warnbr. 
Sand^ Bar. Brbt Hartb. 43. 
Roaring Camp. Bret Hartb. 
Heathen Chinee. Brbt Hartb. 44. 
Wit and Humour. Thomas Hood 45. 
W^hims. Thomas Hood. 46. 
Oddities. Thomas Hood. 47. 
Innocents Abroad. MarkTwain. 48. 
The New Pilgrim's Progress. 49. 

By Mark Twain. 50. 
Jokes & Wit. Douglas Jerrold. 



The Siliad. By the Authors of 

the. Coming K . 

Marjorie Daw. By T. B.Aldrich. 
Jumping Frog. Mark Twain. 
Lretters to Punch. By Artbmus 

Ward. 
Artemus Ward among the 

Mormons. 
Naughty Jemima. 
Eye Openers. By Mark Twain. 
Practical Jokes. Mark Twain. 
Screamers. By Mark Twain. 
Awful Crammers. By Titus A. 

Brick. 
Babies and Ladders. By 

Emanuel Kink. 
Holmes* Wit and Humour. 
Josh Billines : His Sayings. 
Danbury Newsman. By J. M. 

Bailey. 
My&tery of Mr. E. Drood. By 

Orpheus C. Kbrr. 
Shaving Them. By Titus A. 

Brick. 
Mr. Brown on the Goings on of 

Mrs. Brown. 
Sensation Novels. 
Little Breeches. 
Mr. Sprouts : His Opinior s, 
Lothair. 

Ramsbottom Papers. 
Major Tack Downing. 
The Pagan Child, and oth 

Sketches. By Bret Hartb 



Cheap issue. In uniform style, crown Svo, fancy boards. 

CHARLES READE'S NOVELS. 



3. 

3- 
4- 
5- 
6. 



It is Never Too Late to Mend. 

Hard Cash. 2s. 6d, 
Peg WofRngton. as, 
Christie Johnstone, zs, 
Griffith uaunt. ar. 6d. 
Double Marriage; or, White 
Lies. 2s. 6d. [2^. 6el. 

Love me Little, Love me Long. 

*«* A a the aiov* art also done 



8. Foul Play. By C. Reads and 
Dion Boucicault. 2f. fni. 

9. The Cloister and the Hearth. 

3X. 6^ 

za The Course of True Love Never 
did Run Smooth. 2j. 

zz. Autobiography of a Thief, and 
Jack of All Trades. 3j. 

incloihtgUtbindingt each y, 6d, 
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JULES VERNE'S STABTLINO STORIES, wHh Coloured Pictnres. 

•' Terribly thrilling and ahsolutely harmless,**— The. Times. 



Price One Shilling per Volume, in picture wrappers ; cloth gilt, aj. 



z. AJoumey into the Interior of the 
Earth. 

a. The Engrlish at the North Pole. 

3. The Ice Desert. 

4. Five Weeks in a Balloon. 

5. The Mjrsterious Document. 



6. On the Track. 

7. Among the Cannibals. 

8. Twenty Thousand Leagues 

Under the Sea. Part I. 

9. Ditto. Part II. 

zo. From the Earth to the Moon. 



With Three Coloured Pictures to each Volume, 

DoUBLB VoLUMBS. Crown 8vo, picture boards, %s. ; doth gilt, 3^. &/. ; 

doth g^lt, gUt edges, 3; . 6d, 



The Adventures of Captain Hat- 
teras. By Julbs Vbrnb. Con- 
taining '* The English at the North 
Pole/^ and "The Ice Desert." 
With Coloured Illustrations. 



a. Twenty Thousand Leagues 
Under the Sea. By Julks 
Vbrnb. Containing: First and 
Second Series. With Coloured 
Illustrations. 



IMPORTANT SERIES OF NEW AND POPULAR BOOKS. 
Price One Shilling per Volume ; nicely bound in doth gilt, u. 



OF Fiction, Travel, Essay, Biography, &c. 
By the First Authors of the Day. Copyright Editions. 

These Works will be exclusively by the First Authors of the Day, and Copyright- 
Each volume in the Series will be sold at the price of One Shilling — a price at which 
so much new and original matter of such high quality has not only never yet been 
offered in this country, but which price has never even been approached. 

1. The Mad Willoughbys, and other Tales. By Mrs. Lynn 

Linton, Author of "Joshua Davidson," ** Patricia Kemball," &e. 

2. False Beasts and True. Containing — i. Animals in Fable 

AND Art. ' 2. The Fauna of Fancv. 3. The Consciousness of Dogs. 
4. Dogs whom I have Met. By Francis Power Cobbe. 

3. The Blossoming of an Aloe. (Second and Popular Edition.) 

A Novel. By Mrs. Cashel Hoev, Author of "Out of Court," &c. 

4. Country House Essays. Containing — i. Horses and Riders. 

2. Birds and Beasts in Captivity. 3. English Flower Gardens. 
4. Trout Fishing. 5. Lawn Tennis. By John Latouche, Author of 
" Travels in Portugal," &c. 

No Sign, and other Tales. By Mrs. Cashel Hoey. 
Grace Tolmar. By John Dangerfield. 
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%\a Uogs' Jatiouritc f ibwrg. 

Price 3X. ^ each. Illustrated. 



Boys lov€ to read the records of adventurous deeds, to trace the careers of brave 
and good lads who have attained to etninence^ and to be told of wonderful natural 
objects. The volumes in this series furnish the literary food most acceptable to 
tMtelligent and spirited boys ^ and most calculated to develop their best qualities. 



1. The Wonders of the World, In Earth, Sea, and Sky. As 

related to his Young Friends by Unclb John. 

2. Fifty Celebrated Men ; Their Lives and Trials, and the Deeds 

that made them Famous. Illustrated with numerous Wood Engravings. 

3. The Life and Surprising Adventures of Robinson Crusoe, of 

York, Mariner. By Daniel Defob. With a Biographical Sketch of the 
Author. Embellished with a great number of Engravings on Wood. 

4. The History of Sandford and Merton. By Thomas Day, 

Illustrated with 100 Engravings by the Brothers Dalziel. 

5. A Boy's Life Aboard Ship, as it is Told by Himself. Full of 

Adventure and Daring Deeds. 

6. Life in a Whaler ; or, Perils and Adventures in the Tropical Seas. 

By Sailor Charley. 

7. Great Inventors : The Sources of their Usefulness, and the Re- 

sults of their Efforts. Embellished with numerous Engravings. 

8. Household Stories. Collected by the Brothers Grimm. To 

which is added " The Caravan" : An Eastern Tale. By William Hauff. 
Profusely Illustrated with Wood Engravings from Designs by Eminent Artists. 

9. The Marvels of Nature ; or. Outlines of Creation. By Elisha 

Noyce. With 400 Engravings by the Brothers Dalziel. 

10. The Boy's Book of Industrial Information. By Elisha 

Noyce. With 365 Engravings by the Brothers Dalziel. 

1 1. Famous Boys, and How they Became Famous Men. By the 

Author of "Clever Boys." Numerous Engravings. New Edition. 

12. The Triumphs of Perseverance and Enterprise. By Thomas 

Cooper. Fully Illustrated. New Edition. 

13. Edgar's Crusades and Crusaders. With numerous Illustrations. 

New Edition. 

14. The Merchant's Clerk ; or, Mark Wilton. A Book for Young 

Men. By the Rev. C. B. Tavler, M.A. 

15. Sailor Hero ; or. The Frigate and the Lugger, By Captain F. 

C. Armstrong. With Illustrations. 

16. Cruise of the Daring : A Tale of the Sea. By Captain F. C 

Armstrong. With Illustrations. 
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Thk Boys' Favourite Library, continued, 

17. Pyroteohny; or, The Art of Making Fireworks at little Cost, 

and with complete Safety and Cleanliness. ^ With 124 Illustrations of Forms 
and Diagrams for Manuucture and Exhibition. 

18. Mont Blano, A Boy's Ascent of. By Albert Smith. Illus- 

trated. With a Memoir of the Author by Edmund Yatbs. 

19. Foe's Tales of Mystery, Imagination, and Humonr. 

20. Ballads, and Poetical Tales. Selocted from Percy, Ritson, 

Evans, Jamibson, Scott, &c. &c 



IBeetmt's ^ttms 56ookd. 



Tht saU of this very popular Series of Useful Penny Books is enormout. 

All these Books are most carefully writtenj and contain complete information up<Mi 

every subject withm their province. 



1. Life of the Prince of Wales, comprising all the Events in the 

Career of His Royal Highness, from his Birth to the Present Day. 

2. Beaton's Penny Cookery Book. 

3. Beeton's Penny Song Book (Popular Collection). 

4. Beeton's Penny Song Book (National Collection). 

5. Beeton's Penny County Court Book. 

6. Beeton's Penny Gardening Book. 

7. Beeton's Penny Doctor's Book. 

8. Beeton's Penny Ready Reckoner. 

9. Beeton's Fenny Watts' Songs for Children, 

10. Beeton's Penny Landlord, Tenant, and Lodger. 

11. Beeton's Penny Poultry Book. 

12. Beeton's Penny Domestic Service Guide. No. 1. For Lady's 

Maid, Upper and Under Nurse. 

13. Beeton's Penny Domestic Recipe Book. 

14. Beeton's Fenny Stamps and Taxes. 

15. Beeton's Fenny Nine Hours' Wages Book. 

16. Beeton's Fenny Letter Writer. 

17. Beeton's Penny Domestic Service Guide. No. 2. For General 

Servant, Laundry, and Dairy Maid. 

18. Ditto. No. 3. For Cook and Housemaid. 

19. Ditto. No. 4. For Butler, Housekeeper, Footman, Valet, Coach- 

man, and Groom. 

20. Beeton's Penny Cab Fares. 

21. Everybody's Fenny Table Book. 
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Price 3f. 6<^. each. Illustrated. 



Thes€ an all hooks -which have gained a rtputaiion for confining deep 
interest and amusement with pleasantly conveyed instruction. They are really 
** favourites " ; books which Girls will read and preserve as indispensable to the 
Library of the School or the Home. 



1. Fifty Celebrated Women : Their Virtues and Failings, and the 

Lessons of their Lives. Illustrated with numerous Engravings on Wood. 

2. Evenings at Home ; or, The Juvenile Budget Opened. Con- 

sisting of a variety of Miscellaneous Pieces, for the Instruction and Amuse- 
ment of Young Persons. By Dr. Aiken and Mrs. Barbauld. 

3. Fern Leaves from Fanny's Portfolio. First and Second Series, 

Complete. Beautifully Illustrated with page and other Engravings. 

4. Bunyan's Pilgrim's Progress (from this World to that which 

is to Come). A New Edition, with a Memoir. Illustrated with zoo Engrav- 
ings by the Brothers Dalzibl. 

5. Orange Blossoms. A Book for all who have worn, are wearing, 

or are likely to wear them. Edited by T. S. Arthur. With Illustrations. 

6. JiQamerk; or. The Converted Jewess. By the Author of 

** Naomi." With numerous Illustrations. 

7. Martyrs of Carthage ; or, The Christian Converts. A Tale of 

the Times of Old. 

8. Margaret Catohpole, the Suffolk Girl. By the Rev. R. Cobbold. 

9. Modem Acoomplishments ; or. The March of Intellect By 

Catherine Sinclair. 

10. Mary Bunyan, the Dreamer's Blind Daughter. By Sallie 

Rochester Ford. 

11. Aunt Jane's Hero, and Stepping Heavenward. By £. 

Prentiss, Author of *' The Flower of the Family." 

12. Faith Gartney's Girlhood, and a Summer in Leslie Gold- 

thwaite's Life. By the Author of "The Gayworthys." 

13. Little Women, and Good Wives. Being Stories for Girls. By 

Miss L. M. Alcott. 

14. The Lamplighter ; or, An Orphan Girl's Struggles and Triumphs. 

Miss CuMMiNG. Illustrated. 

15. Queeohy. By the Author of ** The Wide, Wide World." 

16. The Wide, Wide World. By Miss Wetherell. Illustrated. 

17. Uncle Tom*s Cabin ; or. Life Among the Lowly. By Mrs. 

Harriet Bbecher Stowe. Illustrated. 

18. Matem€d Counsels to a Daughter. By Mrs. Pullan. 

19. Mothers of Scripture. Showing their Influence on their Sons. 

20. The Sohool-Girl in France. By Miss McCrindell. 
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"(Dttr fittU (!Dnc«'" fibrarg. 

Prlc« yt, 6d. eadif Illustrated. 



Am bntixblt Nkw Work by Susan Coolidgs. 

1. Little HliB Mischief; and other Stories. Bv Susan Coolidgk, 

Author of "The New Year's Bargain," "What Katy Did," &c. With 
Illustrations by Addib Lsdyard. 

2. Moral Nursery Tales for OhildreiL By the Author of <<Tlie 

Golden Harp.** 

3. Holiday House. By Catherine Sinclair. Illustrated. 

4. Story of Stories (The); or, Bible Narratives for the Young. By 

Mrs. Lbathlby, Author of "Chiclcseed without Chickweed.** Beautiful^ 
Illustrated with full-page Engravings. 4x6 pages. 

5. The Child's Own Book of Country Pleasures. Sixteen 

Coloured and niunerous other Illustrations. 

6. Fanny Fern's New Stories for Children. By the Author of 

"Fern Leaves.*' Illustrated. 

7. Good Old Stories and Fairy Tales. Told for the Hundredth 

Time by H. W. Dulckbn, Ph.D. £ight Coloured and numerous other 
Illustrations. 

8. Old Nursery Tales and Famous Histories. Re-told by H. W. 

DuLCKBN, Ph.D. Illustrated with Eight Coloured and numerous other 
Illustrations. 

9. Harry's Ladder to Learning. Numerous plain Engravings, and 

Sixteen Coloured Plates. 

10. Songs for the Little Ones at Home. Coloured and other Illus- 

trations. 

1 1 . Half- Hours with the Bible ; or, Scripture Scenes and Characters : 

described in a simple and attractive form, suitable for Young People. Beauti- 
fully and profusely illustrated with Engravings. 

12. Brave Old Ballads (The Book of). With Sixteen Coloured 

Illustrations, from designs by John Gilbbrt. 

13. Nursery Songs and Ballads. Uniform with ** Harry's Ladder." 

Eight Coloured Cuts and numerous Plain Illustrations. 

14. Little Mary's Nursery Story Book. Imperial i6mo, numerous 

Illustrations. 

15. Nursery Tales and Stories. Uniform with ''Songs for the 

Little Ones." Ei^ht Coloured Cuts and numerous Plain Illustrations. New 
Edition. Just published. 

16. Papa's Pretty Gift-Book for all Good Little Boys and Girls. 

Enriched with numerous clever Engravings. 

16. Nursery Rhymes, Old and New. A Collection of all the most 

Favourite Nursery Rhymes, Jingles, and Stories ; also many New Ones now 
for the first time printed. Imperial 3?mo. Numerous clever Illustrations. 

17. Sbort Stories and Poems for Children. Original and select, 

with numerous Wood Engravings. New and Revised Edition. 

Published by Ward, Lock, and Co, 
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Wrappers^ xs. each ; mcefy hound for Presents , is, 6d. and as. 



The design of this Series is to include no books except such as are peculiarly 
adapted by their high tone, pure taste, and thorough principle to be read by those 
persons, young and old, who look upon books as upon their friends— only worthy 
to be received mto the Family Circle for their good qualities and excellent characters. 
So many volumes now issue from the press low in tone and lax in morality that it 
is especially incumbent on all who would avoid the taint of such hurtful matter to 
select carefully the books they would themselves read^ or introduce to their house- 
holds. In view of this design, no author whose name is not a guarantee of the real 
worth and purity of his or her work, or whose book has not been subjected to a rigid 
examination, will be admitted into ** Thb Lily Sbribs." 



1. A Summer in Leslie Ooldthwaite's Life. By the Author of 

•* Faith Gartney's Girihood," "The Gayworthys," &c. 

2. The Gayworthys : A Story of Threads and Thrums. By Ditto. 

3. Faith Qartney's Girlhood. By Ditto. 

4. The Gates Ajar ; or, Our Loved Ones in Heaven. By Eliza- 

beth Stuart Phklps. 

5. Little Women. By the Author of " Good Wives," &c. 

6. Good Wives. By the Author of ** Little Women," &c. 

7. Alone. By Marion Harland, Author of "The Hidden Path." 

8. I've Been Thinking. By the Author of ** Looking Round," &c, 

9. Ida May. By Mary Langdon. 

10. The Lampli^ter. By Miss Gumming. 

11. Stepping Heavenward. By the Author of " Aunt Jane's Hero." 

12. Gypsy Breynton. By the Author of ** The Gates Ajar." 

13. Aunt Jane's Hero. By the Author of ** Stepping Heavenward." 

14. The Wide, Wide World. By Miss Wetherell. 

15. Queechy. By the Author of ** The Wide, Wide World." 

16. Looking Round. By the Author of ** I've Been Thinking." 

17. Fabrics : A Story of To-Day. 

18. Our Village : Tales. By Miss Mitford. 

19. The Winter Fire. By Rose Porter. 

20. The Flower of the Family. By Mrs. E. Prentiss. 

21. Mercy Gliddon's Work. By the Author of ** The Gates Ajar." 

22. Patience Strong's Outings. By Mrs. Whitney. 

23. Something to Do. By the Author of ** Little Women," &c. 

24. Gertrude's Trial. By Mary Jefferis. 

25. The Hidden Path. By the Author of "Alone. " 

26. Uncle Tom's Cabin. By Mrs. Harriet Beecher Stowe. 

27. Fireside and Camp Stories. By Author of ** Little Women," &c. 

28. The Shady Side. By a Pastor's Wife. 

29. The Sunny Side. By H. Trusta. 
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The Lilt Series, conHmud. 

30. What Katy Did. By Susan Coolidge. 

31. Fern Leayes from Fanny's Portfolio. By Fanny Fern. 

32. Shadows and Sunbeams. By Fanny Fern. 

33. What Katy Did at SohooL By Susan Coolidge. 

34. Shlloh; or, Without and Within. By W. M. L. Jay. 

35. The Percys. By the Author of "Stepping Heavenward," &c. 

36. Gypsy's Sowing and Reaping. By £. Stuart Phelps. 

37. Gypsy's Oousin Joy. By Author of "Mercy Gliddon's Work." 

38. Gypsy's Year at the Golden Crescent By £. S. Phelps. 

39. Miss Edgeworth's Moral Tales. 

40. Miss Edgeworth's Popular Tales. 

41. The Prince of the House of David. By Rev. J. H. Ingraham. 

42. Anna Lee. By T. S. Arthur. 

43. The Throne of David. By the Rev. J. H. Ingraham. 

44. The Pillar of Fire. By the Rev. J. H. Ingraham. 

45. Prudence Palfrey. By T. B. Aldrich. 

46. A Peep at Number Five. By H. Trusta. 

47. Maijorie's Quest. By Jeannie T. Gould. 

48. Our Village : Country Pictures. By Miss Mitford. 

49. Woman Our AngeL By A. S. Roe. Sequel to " Looking 

Round." 

50. How Marjory Helped. By M. Carroll. 

51. Mabel Yaughan. By the Author of ** The Lamplighter." 

52. Melbourne House. By Author of *' The Wide, Wide World." 

53. Father Clement : A Story of the Roman Catholics. By Grace 

Kennedy. 

54. Dunallan. By Grace Kennedy. 

55. Prom Jest to Earnest. By E. P. Roe. 

56. Jessamine. By Marion Harland. 

57. Miss Gilbert's Career. By J. G. Holland. 

58. The Old Helmet. By the Author of " The Wide, Wide World.*' 

(Complete for the first time at One Shilling.) 

59. Forging their Own Chains. 



1,350,000 Volumes of the LILY SERIES have been sold in Great 
Britain and the Colonies. No series of Books has ever attained such 
large sale, and public appreciation is the best test of success. 

Every Book in the Lily Seribs can now be had Complete at One Shilling. 



The Christian World says: — ''Messrs. Ward, Lock, & Co. are doing good 
service by supplying in their * Lily Series ' such first-class works of fiction at so 
cheap a rate.' 

"We cordially recommend the whole series." — ChHstian Age. 
^ *' There is a pure, healthy tone pervading all the literature embraced in this 
series. The stories can safely be entrusted to the youngest." — Leeds Mercury, 
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Coloured Wrappers, 9^.; doth gilt, xs.\ gilt edges, bevelled boards, xs. 6d, 

1. The Original Ongar Poems for Children. By the Taylor 

Family, M. £. B., and others. 

2. The Basket of Flowers ; or, Piety and Truth Triumphant 

3. Ellen's Idol. By the Author of ** Tiny," and ** Trotty's Book." 

4. Trotty's Book. By the Author of ** The Gates Ajar." 

5. Sermons on the Wall. By John Tillotson. 

6. Goldy and Goldy's Friends. By Mary Densel. 

7. The One Thing Needful ; or, Ethel's Pearls. 

8. I Don't Know How. By the Author of '* The Gates Ajar." 

9. Sayings and Doings of Children. By the Rev. J. B. Smith. 

10. Tiny. By Elizabeth Stuart Phelps. 

11. Tiny*s Sunday Night. By Elizabeth Stuart Phelps. 

12. The Orphan Boy ; or. From Peasant to Prince. 

13. Tom,Tom, the Printer's Son: A Boy's Story. Related by Himself. 

14. Only a Dandelion. By the Author of ** Stepping Heavenward." 

15. Follow Me. By the Author of ** Stepping Heavenward." 

16. New Year's Bargain. 

17. In the Beginning ; or, From Eden to Canaan. 

18. Conquerors and Captives ; or, From David to Daniel. 

19. The Star of Promise ; or, From Bethlehem to Calvary. 

20. History of the Robins. By Mrs. Trimmer. Coloured Front- 

ispiece. 

21. Hymns for Infant Minds. By Ann and Jane Taylor. 

22. Rhymes for the Nursery. By the same. 



Price 6d. each, bound in cloth, gilt edges, with beautifully Coloured Frontispieces. 

1. How to Dance ; or. Etiquette of the Ball Room. 

2. How to Woo ; or. The Etiquette of Courtship and Marriage. 

3. How to Dress ; or. The Etiquette of the Toilet. 

4. How to Dine ; or. Etiquette of the Dinner Table. 

5. How to Manage ; or. Etiquette of the Household. 

6. How to Entertain ; or, Etiquette for Visitors. 

7. How to Behave ; or, The Etiquette of Society. 

8. How to Travel ; or. Etiquette for Ship, Rail, Coach, or Saddle. 

•»• TAfst elegant and attractive little Manuals will be found useful Text-Books 
for the subjects to which they refers they are full qf suggestive hints ^ and are un- 
doubtedly superior to any hitherto Published, 
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WARD, LOCK. & GO'S 



SUdrtDtck 39ott0e ^oq j600k0. 



One Shilling aaoh. 



These new and marvellously cheap and beautifully Coloured Toy Books possess 
the great superiority and advantage of having all the recent inventions and ifn- 
Provements orought to bear upon their production. It will be a matter of tuonder 
and astonishment that iuch a verv superior series of Books can be offered to tkt 
pubUc at so small a price as One SJUlling each. 



X. 
2. 

•3. 

:?: 
•9. 

♦lO. 

♦l3. 

•13. 
•14. 

•is. 



Domestic Animals. 

Home and Field Animals. 

Nursery Songs and Ballads. 

Adventures with Animals. 

The Picture Robinson Crusoe. 

The Children's Household 
Pets. 

The Children's Picture Alpha- 
bet. 

The Naughty Puppies. 

A B C of Animals and Birds. 

A B C of Pretty Country 
Scenes. 

The Nursery Picture Gallery, 
and Child's Own Picture Colour 
Book. 
*i6. MasterMouse's Supper Party. 
With most Amusing Illustrations, 
in Kronhkim's best style. 

Amusing Mazes. A Set of 
Puzzle Pictures. Beautiful Illus- 
trations in Colours by Leighton. 

Little Red Riding-Hood. New 
Pictures. 

Little Alfred's Visit to Womb- 
well's Menagerie. 
20. The Little Chatterbox. Designs 
by Frolich. Eight Engravings in 
Colours. 

MasterTom'sTransformation. 
Designs by Frolich, Sixteen En- 
gravings in Colours. 



as. 



as- 



•«5' 



♦17 



*i8. 



'19. 



21. 



Master Caesar. ^ Designs by 
Frolich. 12 Engravings in Colours. 
Master Hector's Adventure. 
Desi^s by Frolich. Eight £n- 
gravmgs in Colours. 
Puss in Boots. 
The Discontented Boy ; 
The Story of Simon Simple. 
*a6. Mamma's New Picture Alpha 

bet. 
♦27. The A B C of Brave Deeds. 
*28. The Holiday Alphabet. 
*2a. The A B C of Animal Life. 

The Fairy Well, or. The Little 

Brother and Sister. 
Miss Mousie's Wedding and 

Ball. 
The Nursery Artist ; or, The 
Little Picture Maker, ist series. 

2nd series. 

3rd series. 
4th series. 



'30. 
'3t. 



32- 



33- 
34- 
35. 
36. 



How to Make a Picture Book; 
or, Nursery Puzzle Tales. 
*37 Nursery Rhymes and Rig- 
maroles. 
The Three Friends of Man. 
Animals and their Uses. 
The Alphabet of Favourite 

Animals. 
The A B Cof Nursery Rhymes. 
Cock Robin. 



*38 

* 



39 
40. 



41- 
42- 



Those marked * are Mounted on strong Cloth, 2J. each. 
This unparalleled Series of Toy Books contains exquisite Coloured Pictures 
which will alone commend them to every Household. The subjects will please 
every child, and the variety shown by the titles is sufficient for every taste. 



« » 



EASY STEPS FOR LITTLE LEARNERS. With Pretty 

Pictures. 8vo, cloth, \s. 6d. 

New Edition. 
CHILD'S FIRST BOOK OP NATURAL HISTORY. With 

numerous Illustrations. Cloth, 2s. 
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ENTIREL Y NEW EDITIONS, 



Fairy Tales. By Hans Christian Andersen. With 100 Illus- 
trations and Fourteen Coloured Pictures, and Life of the Author. In one hand- 
some Volume, demy 8vo, cloth gilt, ^s, 6d. 

Andersen's Popular Tales for Children. With many full-page and 

other Illustrations. Crown 8vo, cloth gilt, 3;. 6d.; with Coloured Illustrations, 
cloth gilt, gilt edges, ss. 

Andersen's Stories for the Young. With many full-page and 
other Illustrations. Crown 8vo, cloth gilt, 3J. 6d,i with Coloured Illustrations, 
cloth gilt, gilt edges, 5X. 

The Hans Andersen's Story Books for the Young :— 

Fcap. Svo, cloth gilt, zj . 

9. Little Ida's 
Flowers. 

10. Little Tuk. 

IX. What the Moon 
Saw. 



X. TheChsistmasTrbb. 
3. The Garden of Pa- 
radise. 

3. The Willow Tree. 

4. The Silent Book. 



5. The Little Mer- 

maid. 

6. TheSilvbr Shilling. 

7. The Snow Queen. 

8. The Ice Maiden. 



BOOKS ON ETIQUETTE AND POLITENESS. 

The Manners of Polite Society. Complete Etiquette for Ladies 

Gentlemen, and Families. Crown Svo, cloth gilt, 35. 6d, 

THE SHILLING ETIQUETTE BOOKS. 

1. The Complete Etiquette for Gentlemen. 

2. The Complete Etiquette for Ladies. 

3. The Complete Family Etiquette. 



MRS. WARREN ON COOKERY. 

The Sixpenny Economical Cookery Book, for Housewives, Cooks, 

and Maids of all Work. With Advice to Mistress and Servant. By Mrs. 
Warren. 

Now Ready. 

Love Lyrics. A Book of Valentine Verses for Young andt Old. 
Containing Sentimental and Satirical Valentines, Birthday Greetings, Valentines 
for Children, &c. 64 full-page and many other Illustrations. Crown Svo, cloth 
gilt, Ss. 

Entirely New and Revised Edition. — Crown Svo, cloth gilt, 5*. 

Captain Crawley's Handy-Book of Games for Gentlemen. 



Billiards. 

Bagatelle. 

Chess. 



ECARTE. 

Draughts. 
Backgammon. 



Whist. 

Euchre. 

Loo. 



Cribbage. 

Bezique. 

Drole. 



And all the Round Games. 
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%\it 3§aBbn Series of ittanttds. 



Now ready, handsome cloth, x&r.; half bound calf, 941.; full calf, 3zf. 6d.i 
tree calf, 32f. ; an entirely Nbw and Revised Edition. 

HAYDN'S DICTIONARY OF DATES. Relating to aU Ages 
and Nations ; for Universal Reference. Fifteenth Edition, Revised by Ben- 
jamin Vincent, Assistant Secretary to the Royal Institution of Great Britain; 
containing the History of the World to September, 1876. 

New Volume of the Haydn Series. 
Price z8f. ; half calf, 24r. ; full calf, 31X. 6d.; tree calf, 32J. 

HAYDN'S DICTIONARY OF POPULAR MEDICINE AND 

HYGIXNX. Comprising all possible Self-Aids in Accidents and Disease. 
Edited by the late Edwin Lankester, M.D., F.R.S., Coroner for Central 
Middlesex. 

Demy 8vo, price i8f., cloth ; half calf, 241.; full calf, 3xx. 6d.', tree calf, 33X. 

HAYDN'S UNIVERSAL INDEX OP BIOGRAPHY. From 

the Creation to the Present Time. 



Demy 8vo, price iZs.\ half calf, 341.; full calf, 3zx. 6d.; tree calf, 32^. 

HAYDN'S DICTIONARY OF SCIENCE. Comprising As- 
tronomy, Chemistry, Dynamics, Electricity, Heat, Hydrodynamics, Hydro- 
statics, Light, Magnetism, Mechanics, Meteorology, Pneumatics, Sound, and 
Statics. Preceded by an Essay on the History of the Physical Sciences. 
Edited by G. Farrkr Rodwell, F.R.A.S., F.C.S. 



Demy 8vo, price t8j. ; half calf, 24s.; full calf, 31 J. 6d.; tree calf, 3Zf. 

HAYDN'S DICTIONARY OF THE BIBLE. For the use of 

all Readers and Students of the Holy Scriptures of the Old and New Testa- 
ments, and of the Books of the Apocrypha. Edited by the Rev. Charles 
BOUTKLL, M.A, 

COMPLETE ILLUSTRATED EDITION OF HOOD'S POETICAL WORKS, 

IN TWO VOLUMES. 

Shortly will be published. New and Complete Editions. 

1. THE SERIOUS POEMS OP THOMAS HOOD. With a 

Preface by Thomas Hood the Younger, and full page Illustrations by 
Alfred Thompson and others. Crown 8vo, cloth gilt, $s. 

2. THE COMIC POEMS OF THOMAS HOOD. With a Pre- 

face by Thomas Hood the Younger, and Twenty-eight Tinted Plates, con- 
taining the Original Cuts by Cruikshank, Leech, &c. Crown 8vo, cloth 
gilt, 5^. 
*** This new illustrated iss7ie of Hood* s Poems has been completely revised l 
and it is noT.v not only larger in size but far richer in contents tluin any previous 
edition. The Two Volumes will be found to contain tfie Entire Poetical 
Works of Thomas Hoop. 

E, Moxon, Son, &* Co,, Dorset Buildings, Salisbury Square, 
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iEaxon'B popular f 0ctj5. 

Edited by WILLIAM MICHAEL ROSSETTI. 



Crown 8vo, with Eight Illustrations, in elegant cloth gilt, gilt edges, 3^. 6^2. ; 
morocco antique, 7^. td, \ ivory enamel, jx. 6^.; morocco extra, lor. 6</. ; 

elegant tree calF, lor. (id. 

The Press and the Public, alike in Great Britain and her Colonies and in the 
United States, unite in their testimony to the immense superiority of Messrs. 
Moxon's " Popular Poets ** over any other similar Collections published by any other 
House. Their possession of the Copyright Works of Coleridge, Hood, Keats, 
Shelley, Wordsworth, and other great National Poets, places this Series above 

dvalry. 

New Volume now ready. 

ai. HOOD'S POETICAL WORKS. Illustrated by Gustavb Dor4 and 
Alfrbd Thompson. Second Series* 



I. Byron. 

3. longfbllow. 

3. Wordsworth. 

4. Scott. 

5. Shbllby. 



6. Moors. 

7. Hood. 

8. Ka!k.Ts. 

9. COLBRIDGS. 

xo. Burns. 



ix. tuppbr. 
13. Milton. 
13. Campbbll. 

X4. POPB. 



16. Humorous. 

17. Ambrican. 
x8. Mrs. Hbmans. 
19. Thomson. 

X5. CowPBR. i 30. Miscbllanbous. 

[/« the Press, 



MOXON'S LIBRARY POETS. The complete and continuing suc- 
cess of "Moxon's Poets," in the popular Three-and-Sixpenny Series, has induced 
the House to publish a Library Edition of " Moxon's Poets," price Five Shillings 
per volume. Handsomely printed on good paper, either half Roxburghe or cloth, 
gilt edges. The Entire Series of the Popular Poets is now included in this issue. 



CHARLES LAMB'S WORKS.— CENTENARY EDITION, 
Completed in Six Volumes. Crown 8vo, cloth gilt, £2 zs. complete. 

THE LIFE, LETTERS, AND WRITINGS OF CHARLES LAMB. 

Edited by PERCY FITZGERALD, M.A., F.S.A. 

This is the first Complete Edition of " Lamb's Life and Writings" that has been 
offered to the public. The Memoir by Talfourd, with the '* Final Memorials," has 
been combined, while all the curious and interesting information that has come to 
light since he wrote has been added in the form of Notes, thus supplying a complete 
view of Lamb's career. The letters have been placed with the rest of the correspon- 
dence, where also will be found many hitherto unprinted and uncollected letters. 
The miscellaneous pieces comprise many new articles in prose and verse, while a 
full Index to the Life, Works, and Letters will be given at the end of the last volume. 

" A very charming biography, as well as a subtle and candid criticism on dear old 
'E.^3j*Standard. 

E. Moxon^ Son, 6- Co., Dorset Buildings, Salisbury Square, 



E. MOXON, SON, & CO.'S PUBLICATIONS. 

By Express Permission of Her Most Gracious Majesty. 

Just Published, A Grand Work on thb Royal Rbsidbncb, Windsor .Castlb. 

WINDSOR OA.STIiE, Piotoresque and Desorlptiye. 

The Text by the late B. B, Woooward, B. A., F.S.A., Her Majesty's Librarian 
at Windsor. Containing Twenty-three Permanent Photographs, Interior and 
Exterior Views, by the Heliotype Process. Large Folio, half bound morocco, gilt 
edges, X05*. 

Now Ready, a Complbtb Collection of 
THE PROSE WORKS OF WILLIAM WORDSW ^RTH. 

Edited by the Rev. Alexander B. Grosart. 

*«* Dedicated by Express Permission to Her Majesty, and, along with the 
dedication, a Hitherto Unpublished Poem by Wordsworth, addressed to :he Queen 
on sending a gift copy of his Poems to the Royal Library, Windsor. Three Vols., 
cloth, demy 8vo, 42*. 

Now Ready, a New Edition of 

EASTERN LIFE, Past and Present. By Harriet Ma^^tineau. 

With New Preface by the Author, and Page Illustrations. Crown 8vo, ^s, 6d, 



TENNYSON-DORi! SERIES OF ILLUSTRATED BOOKS. 

With Engravings on Steel from Drawings by Gust AVE DoRii. 

In cloth gilt, gilt edges, 

Enio. Nine Engravings. Folio, au. 
ViviHM. Nine Engravings. Folio, 21X. 
Guinevere. Nine Engravings. Folio, 
21s. 



The Idylls of the King. Thirty- 
seven Engravings. In one magnifi- 
cent folio volume, 73J. 6(i. 

Elaine. Nine Engravings. Folio, 21J. 



•<t* Vivien and Guinevere bound in One Vol., 42J. 



THE HOOD-DORE. 

THOMAS HOOD. Illustrated by Gustave Dore. With Nine 
Engravings on Steel, from Original Drawings by Gustave Dor6, and many 
Woodcut Illustrations, folio, cloth gilt, gilt edges, 21s. 

Just ready, the New and Only Complete Edition, in Ten Vols., crown 8vo, 
cloth gilt, price 50?. ; half calf, jos. ; half morocco, jos. 

The Complete Works of Thomas Hood, in Ten Volames, con- 
taining all the Writings of this Popular Author (" Hood's Own." First and ' 
Second Series, Hoon's Comic and Serious Poems included), *vith all the I 
Original Illustrations by Cruikshank, Leech, &c. '. 

*^* This Edition contains also the M emorials of Thomas Hood, 1 

Edited by his Son and Daughter. j 

Thomas Hood. Illustrated by Birket Foster. First Series. ■ 

With Engravings, 21s. , 

Thomas Hood. Again Illustrated by Birket Foster. Large 4to, ^ 

cloth gilt, giit edges, 21J. | 



E, Moxon, Son, 6^ CV., Dorset BinldifigSy Salisbury Square. 
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ELEVEN EXHIBITION PRIZE MEDALS. 



Frv's 



Extract of Cocoa. 

IN PACKETS AND IN TINS. 

The pure • focoa Nibs, from which the swpevjluous oil has 
^* been extracted. 

" If properly prepared, there is no nicer or more wholesome preparation of 
</OOoa." — Food^ Water, avid A ir/ Edited by Dr. Hassall, the well-known Analyst. 

*' It will be found a most pure, nourishing, and refreshing beverage. The 
anedicLl profession express the greatest confidence in its invigorating powers." — 
The Court E ipress. 

FRY'S CHOCOLATE CREAMS 

Are Delicious Sweetmeats. 

THE "EXCELSIOR" 

PATENT SPRING MATTRESS. 

J!a8e, Comfort, Cleanliness, Uniform Elasticity, Adaptation 

to form of Body, Noiselessness and Economy, 

all attained to perfection. 



Certificate of Merit at Manchester and Salford 
flISHEST AWARD sanitary Association's Exhibition in connexion 

with British Medical Society, August 6-18, 1877; 
PPI2E MED ALi Sanitary Institute of Great Britain's Leamington 

Exhibition, October 3 -18, 1877. 

Supplied by Cabinet Makers and Upholfltereri. 

Circulars from 

OHORI.TON AND DUaDAIiB, 

76, Higher Onuond Street, llL«3\.c^i«eiu«c, 



A COMPLETE CHRONICLE OF THE YEAR'S EVENTS 

at home and abroad. 
Second Year of Issue. 



Now ready, uniform with the " Year Book of Facts," 
price 2J. 6^., boards ; cloth gilt, 3^. 6d, 

THE ANNUAL SUMMARY: 

By JAMES MASON, Editor of ** The Year Book of Facts." 

A Complete Chronicle of the Events of the Past Year, Home and Foreign 
Affairs, Parliamentary Summary, Literature, Art, Music, the Drama, Religion, 
Education, Trades and Manufactures, Accidents, Crimes and Criminal Trials, 
Statistics, Obituary, Wills and Bequests, Anecdotes of the Year, Army^ 
Navy, and Volunteers, Feats and Sports, Antiquities, &c. , &c. 



The SCOTSMAN:— 

** With the aid of the Index any question will be readily got at As furnishing materiab 
for history the book is invaluable." 

The FIGARO:^ 

" We have tested it in many ways, and are bound to say that we have found it perfect. 
Mr. Mason has provided us with a book which we shall regard as one of the handiest that 
finds a place on our shelves.'* 

The QUEEN:— 

" It is a capital book of reference, and deserves to be everywhere patronised." 

The ABERDEEN JOURNAL ;— 

** As a book of reference, when the file of a newspaper is not at hand, or it may be, when 
an irksome search is not convenient, this volume will be of great service, containing, as ic 
does, in narrow compass, the history of a year." 

The YORK HERALD:— 

" A good Index enhances the undoubted value of the volume. The book ought to be 
found in every newspaper and public office." 

The BRITISH MERCANTILE GAZETTE:— 
" We have tested the work in many ways, and the result has been to astonish us at the 
vastness and comprehensiveness of the information given. The information given is not of 
a scantjr descrii)tion, and while conciseness is steadily kept in view, completeness and com- 
prehensiveness is never lost sight of." 

The LIMERICK REPORTER ;— 
" This book should be in everybody's hand." 

The BROAD ARROW:— 
" A capital book of reference on all contemporary events." 



Ok 



Price 2 J. 6d.y boards ; cloth gilt, 3J. 6d, 



London: WARD, LOCK, & CO., 

Warwick House, Dorset Buildings, Sali&burr Sc^aax^^ 1L« % ^ 

r 



The '< YSAR BOOK of FAOTS " and «THE ANNUAL SUMMARY" 
May be had in One Volume^ price dr., chth gUt, under thefoUffmmg tiUe :— 

THE HISTORY OF THE YEAR. 

By JAMES MASON. 

OPINIONS OF THE PRESS. 

The ABERDEEN FREE PRESS ;- 
"These are two, on the whole, wonderfully comprehensive and compactly constructed 
handbooks. Both books are carefuHy indexed, which renders .reference easy.*' 

The UNITED SERVICE GAZETTE:— 
" Here we have two admirably compiled books of reference ; the one chronidii^ the 
remarkable events of the past year, the other carefully noting down the outward and viaUe 
siffns of progress in science and art.*' 

The WEEKLY DISPATCH:-- 
** These are two capital reference books, which between them exhaust nearly all die 
topics of last year about which information is likely to be sought.** 

Th* CHELTENHAM CHRONICLE:— 
" Two more excellent collections than these of the doings of the past year it would be 
impossible to imagine." 

The NORTHERN ENSIGN:— 
*' We cannot too warmly recommend these two admirable volumes as, in all respects, 
supplying invaluable records of public events during the past year." 

Tfu BRITISH QUARTERLY REVIEW:— 
" The classification is good. The particulars are stated with a fulness that makes the 
volumes more than a register, so that they can be read as information, and by means of good 
indices, readily referred to." 

The BELFAST NORTHERN WHIG :— 
"As works of reference, these two chronicles of events both at home and abroad will 
prove invaluable to jarge numbers.** 

THE HISTORY OF THE YEAR : 
Containing "Year Book of Facts" and ** Annual Summary." Price 6s, cloth. 

Now Ready, in the Enlarged and Improved Form, 2s, 6d, bds. ; cloth, ^s.6d. 

THE YEAR BOOK OF FACTS IN SCIENCE* THE ARTS. 

Exhibiting the most Important Discoveries, Inventions, and Improvements 
in Mechanics and the Useful Arts, General Science, Electricity, Chemistry, 
Zoology and Mineralogy, Meteorology and Astronomy. 

By JAMES MASON, Editor of **The Annual Summary." 

The DAIL Y NEWS .— 
" There is not a more useful or more interesting compilation than "The Year Book of 

Facts." 

The NONCONFORMIST :- 
" An admirably arranged and altogether well-edited compilation, in which apparently 
every scientific discovery belonging to the past year, and every noteworthy fact in art, is 
given. . . • We have tried in vain to find any omission of any important fact." 

The COURT JOURNAL :— 
" It is of immense value as a work of reference, and should be on the shelf of every 

library." 

The LIMERICK REPORTER ;- 
"A more comprehensive, interesting, and excellent companion it would be difficult to 
have in the way of an intellectual handbook." 

The FIGARO:— 
'* There can be no question as to its reliability .... It is of special practical value 
to the artist, the scientist, and the artisan ; and really it is not less useful to the general 

public." 

^ The STANDARD:— 

'* It is a most valuable,ready,and correct annual record of scientific and modem progress." 

London : WARD, LOCK, & CO., 
Warwick House, Dorset Buildings, Salisbury Square, E.G. 
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To S'tudtntf. Tcftrhcrs, «{r all 9r*king fklf- Education^ Knowltdge^ <£• Improvements 
Cox PLBTX iH ForB VoLrxBB, strongly bound, half roan, price 428. 

THE PEOPLES TWO-OiriHEA CTCLOPADIA, 

BEKrn.WS IHCriOXARY OF ryn'EBSAL infobmatioit. 

Beeton'8 Dictionary of Universal Information— Oeography, History,, 
and Biosraphy, A to H. Containhifr UM paRet, aboot 16,000 dutinct articles 
alphabet ical It arranged, 56 lenarate Tinted Platei of Views and Portrait!, and 7 large 
Coloured Mapn^Tiz., AMca, North America, South America, Aaia, Australia, Clilna, 
and Europe. 

** This is a biographical, hiatnrioal, and geographical Dlctionair combined, well Qlua- 
tratcd. and eorreotiHl up to the present hour; the articles are fhll, tmstwcrtJiy, and re- 
markable for condinsation Many thousand headings not to be found in previous 

Dii>tionaries have been inserted, many errors corrected, and statistics collated with the 
latent inftirmatlon. We know of no other book of reference more valuable or trustworthy 
on the snbjeit it treats.— ^/anc/anf. 




Coloured Maps— viz., France, German Empire, India, Italy, and Turkish Empire. 



" A marvel of condensation, containing in comparatively small compass a perfect mine 
of informatiim under the three great heads of Geography, History, and Biography. The 
maiHi ore admirable."-- Z^ftfjr McivHrg. 

** We know of no iMxik which in such small eompastf gives so much information. The 
maps are excellout, and the whole book is got np in good and clear titj\e"—SeoUman, 

VolnroeH I. and IT. give compact and Authentic Information respecting the PhTsical 
and l*oliticsl (ic<iffnipliy. situation. Population, Comnunice, and Productions, ana the 
principal Public IhiihUrurx of everv Country and important or interesting Town in the 
World, and the loading Historical Events with which they have been connected ; condse 
!)i(igraphics of Eminent I*ersonages fVom the most remote times to the present ; Egyptian, 
(ireek, H(in>nn, Oriental, and Keaiidiuavian Mythology, and Pronunciation of xtames.. 
Enlarged. Correctinl, and Ucvisetl by Gaoaaa R. Exiasoir. 

*«' Viihinips I. and II. can l)c had separately flrom the Volumes relating to Science, 
Ao., i»ri«-o "J Is. 

VO&VMS IZI. 

Bceton's Dictionary of Universal Information -Science, Art, and 
Iiitcraturc, A to Q-. I'outaininjf 1000 pa^cs and 2000 columns, with 58 separate 
Tint (>il 1 'lutes, .iiul i<i>veral Ilmulred Kngravinffs in the text. In this volume will be 
found e:irer\illy drawn and elaborately cngravc(I reprcHcntations of Machines and other 
subjcrts. 
"Thv i>l:.tes are good and clear, and wc arc pretty certain that no book with nearly as 

much nnKciMIanCiius and valuable information can be procured in this country at the price." 

— (ilaninv I [v mill. 

** It is a viry handy and useful work, containing a great amonnt of valuable informa- 

inallon."--.Vf<./''«nM. ^■.«.««_ 

VO&VMS ZV. 

Beoton's Dictionary of Universal Information— Science. Art, and 
Literature, H to Z. Containing 1014 pages, 2088 columns, with 63 separate 
Tinted Plates, and several Hundred Engravings' in the text. In this volume will be 
found carefully drawn and elaborately engraved representations of miachines and other 
subjects. 

" 1 he quantity of information contained in this work is enormous, and the quality. 
Judging fVom a eanful inspection, is of the first class. The illustrations arc numerous and 
nsetul."'— 7)<ij7w Xetrs. 

"A marvel of condenBcd information upon scicntillc suljtjects of all kinds and sorts.'* 
— 'nndard. 

Yolnmcs III. and IV. comprise a complete summar}' of the Moral, Mathematical, 
Physical, and Natural Sciences ; a ploin description of the Arts ; an interesting Synopsis of 
Literary Knowledge, with the Pronunciation and Etymology of every leading term. 

*«* Volumes III. and IV. eon be had separately from the Volumes relating to Geo- 
graphy, &c., price 21s. 

London: WARD, LOCK, & CO., 

Warwick House, Dorset Buildings, Salisbury Square, E.C. 
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